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©) HEADS ARE BETTER THAN 
S¥, Making Axles turn to Greater Advantage 


Many advantages are obtained by discussion between our customers and the Skefko 
Technical Advisory Service before a design goes forward into production. That is 
why we constantly advocate close co-operation between designers and our technicians, 
whose long and varied experience of bearing problems over all fields of engineering proves 
invaluable. The Skefko Technical Advisory 
Service is now working upon bearing problems 
which occur in the design of new machinery 
for modern industry and transport. We 
invite you to avail yourself of our experience 
at all stages of your bearing problems. 


MN 04, customer submitted a design 


for a Heavy Ingot Bogie to us in which the inside 
journals of the axles are carried on brasses oil lubricated 
by means of oil-pads. 

The oil film between journal and brass cannot be main- 
tained under heavy loads and/or long standing periods. 
Starting effort is therefore very high. 

High temperatures and very dirty conditions cause rapid 
deterioration of the lubricant with resulting frequent 
bearing seizures. 

Owing to the bearing design the load capacity of the 
cars is limited. 

























SAS in the SKF design. 


Two double-row self-aligning roller bearings are fitted 
in each wheel, making use of the existing axles. 

This arrangement gives the following advantages— 
Differential rotation of wheels with easy negotiation of 
rail curves. 

Very low friction at starting, no matter how long the cars 
have been standing. 

Heavier ingots can be carried without risk of bearing 
seizure. 

A larger number of cars can be hauled without increasing 
engine power. 

The improved sealing devices permit the use of grease 
lubrication, thus eliminating oil-leakage and reducing 
cost of lubricant. 
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(The 
BRITISH MANUFACTURERS 
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NOW THAT THE WAR IS OVER 
WE ARE ABLE TO COPE WITH 
FULL TIME PEACE PRODUCTION 
OF BOLTS AND NUTS, ‘AND 
SPECIAL TURNED PARTS FOR THE 
MOTOR, AIRCRAFT,. ELECTRICAL 
AND GENERAL ENGINEERING 
TRADES. OUR THIRTY-FOUR 
YEARS EXPERIENCE IN THE 
MANUFACTURE .OF~ THESE 
ARTICLES ENSURES THAT YOUR 
ENQUIRIES RECEIVE PROMPT AT- 
TENTION, & YOUR ORDERS EXE- 
CUTED WITH SPEED & ACCURACY. 


BERY-OWEN i‘ 
: 7 
| ARLASTON SOUTH STAEES benccnncnncmmocmee 


SOUTHAMPTON: 4, ROCKSTONE PLACE. COVENTRY: BRITANNIA WORKS, PAYNES LANE. MANCHESTER: 78, KING STREET. 
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I CAN SEE 


we'll need an. Aerograph Spray Gun 


si x wne SHE of the Perisher 
Ra 


Aerograph Spray Painting equipment makes awk- 
ward jobs so easy that there’s a danger of this being 
regarded as its chief merit — and it’s not! Aero-. 
graph equipment produces a beautiful finish of 
matchless efficiency, so even in thickness, smooth 
and uniform of surface and so thorough in covering 

. and hiding power that two sprayed coats are usually 
equal in every respect to three brushed coats. 


AP’ 


A 
EASIER LA"? Goon Jog rool] QUICKER - 
SPRAY PAINTING and FINISHING EQUIPMENT | 


CVS——-217 ; The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26. Telephone: Sydenham 6060 (8 lines) 


The fact that Aerograph Spray Painting 
equipment does a good job at least five 
times faster than brushing in even the’ 
most un-get-at-able places is important 
to production. But the fact that it 7s a 
good job is more important still. 
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Air-Sea Rescue Equipment 
for COMPLETE SAFETY 





RUBBLRISED FABRIC DEVELOPMENTS 
BY 





& 
toy OD 
COMPANY 
AIRCRAFT DINGHIES AND FLOTATION GEAR WITH 


MANUAL, OR IMMERSION SWITCH OPERATING 
HEADS FOR AUTOMATIC INFLATION 


AiRBORNE _ LIFE-BOATS, AIRCRAFT LIFTING BAGS, 
CANOES, FLOTATION BAGS, CANVAS HANGARS, TOW 
CO, INFLATION GEAR, TARGETS, PARACHUTES, 
LIFE-BELTS, BALLOONS, SAFETY HARNESS, PON- 
A RCRAFT FABRICS TOONS, FABRIC FITTINGS 


= a ‘ Fol a 
—_ IF INFLATABLE, consult CO. LTD 
PNEUMATIC EQUIPMENT DESIGNED 
AND MADE TO SPECIAL REQUIREMENTS PIONEERS AND ORIGINAL NVENTORS : 
GODALMING, SURREY. Telephone 1444 
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Hollow extrusions in aluminium alloys 
form a welcome addition to the materials 
of construction which are now available 
to the engineering and manufacturing 
industries. Here we have lightness of 
material and lightness of form combined 
with strength in a fashion which is new, 
and which cannot be provided so econo- 
mically in any other manner. The uses 
for solid extrusions are legion, the hol- 
low extrusion extends those uses into all 
kinds of unexpected fields. If you have 
a difficult construction problem drop a 
line to our Development Department. 
Maybe they will find you the answer in 


“HOLLOW EXTRUSIONS.” 


RP 699E 
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EVERSHED 
CONTROLS 


AIRCRAFT 


Over 40 years’ experience .now 
available to the Aircraft Industry. 


Electrical Throttle Controls 

Electrical Trim Tab Controls 

Synchronised Flap Controls 
Fuel Gauges, etc. 


Our Contreis Department invite your enquiries 
When writing please mention FT5/66A 


EVERSHED & VIGNOLES LTD. 
CHISWICK LONDON, W.4 


Telephone: Chiswick 1370 


Telegrams: Megger, Chisk, London 
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S| Lea Bridge Up. 
J holstery can be 








adapted to individ. 
ual requirements in 
design without depart- 
ing from ‘its essential 
features of comfort, light- 
ness and durability, Our 
technitians are available 
for collaboration with you, 
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INDUSTRIES LIMITED 
SOUTHEND-ON-SEA 


Designers and Manufacturers of Aircraft Seating, 
Soundproof Panelling, Parachutes and Mae Wests, Inflatable 
Lifeboats and Dinghies, Barrage and Meteorological 
Balloons, Flotation Gear and “‘ Airborne’’ Domestic 
Upholstery for Airports, Hotels and Clubs. 
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5 abdain the canal power 


-—from your hand tools and accessories, keep ) 
them sharp with the B & D ‘Junior’ Bench 
Grinder. Ideal for general grinding, wire 
brushing, buffing, etc. the ‘Junior’ Bench 
Grinder, piaced at convenient points through- 
out the workshop, is a compact, useful tool 
that will increase output. 

Save time, labour and money with the wide 
range of B & D Portable Electric Tools. 


Obtainable only from B & D Distributors. 
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PORTABLE ELECTRIC TOOLS 











BLACK &@ DrEececenr LP Bye HARMONDSWORTH - MIDDLESEX 


*"Phone:. West Drayton 2681/6 "Grams: ‘Blacdeck,’ West Drayton 
BRANCH SERVICE STATIONS: LONDON, BIRMINGHAM, BRISTOL, GLASGOW, LEEDS, MANCHESTER, NOTTINGHAM 
Smee’s 
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The SPERRY A3 GYROPILOT 
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VICKERS “VIKING.” Twin-engined medium-range transport Designec 


provide a high degree of comfort Ease of Maintenance and reliability «¢ 


economic operation ESSENTIALLY SPERRY. EQUIPPED. 





THE SPERRY GYROSCOPE CO. LIMITED - GREAT WEST ROAD - BRENTFORD - M'DDX., 


Manufacturers of Precision Automatic Pilots, Flight Instruments, etc. 








MANUFACTURED 
IN 
RODS, TUBES, 
FORGINGS, WIRE, 
STRIP, SHEETS, | 
SECTIONS, 


STAMPINGS, 
etc. 


Good tools beget good workmanship 
and “Eclipse” products enhance the 
merit of every article they help to 
fashion. ; 










a a 
ALL IN THE SAME TEAM 
“Eclipse” Hacksaw Blades and, 
Frames, Vee Blocks, Angle 
Plates, Surface Gauges, 
Automatic Centre Punch, 
Pin Vices, Saw Sets, Scribers, 




























Pad Handles, Tool Bits, Etc PRODUCTIONS 














EG9 


Obtainable from your usual Tool Dealers JA M E S B OOTH & CO M PA NY LI M 5 E D, 


JAMES NEILL & Co. (Sheffield) LTD., SHEFFIELD, 11. BIRMINGHAM, 7. Telegrams: 






BOOTH, BIRMINGHAM. 
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The symbol 
of 16 years service: 
to air travellers 


THE VAST EXPERIENCE which Pan American 
World Airways has gathered in 18 years- of 


trans-ocean flying, has been gained in every 
phase of air services. 4,794,890 passengers, 


travelling to 68 different lands, have pleasant 
memories of the Pan American service to 





travellers. 

It is the ‘specially trained Pan American 
stewardesses who make Clipper travel so pleasant. 
They help to run the regular direct service, 


London to New York in 19 hours 25 minutes. 
As more Clippers come into service, thousands 
of people in the British Isles will be able to plan 
a visit to America. That day may be soon now. 
For information, write or *phone United States 


Lines, General Agents for Pan American World 
Airways, 17 Pall Mall, 5.W.1.” WHItehall 4162. 


«Go by CLIPPER when you go.” 


PAN AMERICAN Wort Alrways 
The System of Ke Plying Ciipp ers 
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"ELECTRICAL EQUIPMENT. 





One of the Company's outstanding contributions to the 
war effort has been the production of many kinds of ...: 


...Aero-engine and _ 
Aircraft Components. 








including :— 

MAGNETOS; D.C. & A.C. GENERATORS; MOTOR ‘ALTERNA- 
TORS ; ROTARY CONVERTERS ; AMPLIDYNES; D.C. & AC. 
MOTORS; GEAR-BOXES AND GEARS; ENGINE STARTERS ; 
ACTUATOR MECHANISMS ; ELECTRONIC AND OTHER CON- 
TROL GEAR ; SPEED INDICATORS AND SPEEDOMETER CALI- 
BRATORS ; COMPRESSORS: MAZDA AIRCRAFT LAMPS FOR 
LANDING, NAVIGATION, AND INTERIOR LIGHTS. 
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‘SPECIFY BTH Sitiencer 


COVENTRY 
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Whatever the Operation... 


Millions of parts requiring accurate drilling or machining, and 
much of the material being super-tough puts a constant strain on 
the small tools being used. Drills, for instance !. Apart from the 
necessary time to time regrinding—which,’ incidentally, should be 
very carefully carried out—the drill itself will incessantly, with 
proper handling, produce accurate holes at a speed relative 
to the machineability of the material being drilled. Dormer 
drills and small tools have been well tried under most severe 
conditions, and no tool leaves the Dormer factory without 
being inspected and re-inspected throughout its entire manu- 


SASS LORIMER 


High Speed Twist Drills, Reamers, End Mills, Slo: Drills, T-Slot Cutters, 
Woodruff Cutters, Counterbores, Hollow Mills and Carbon Twist Drills. 
THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD., 
Summerfield Street, Sheffield, England. 
"Phone : Sheffield 24137, ‘Grams : Proe'ls, Sheffield. 


London Offica Thames House, Queen Street Place, E.C.4. 
‘Phone : Centra! 7235, x 


Grams : Proells, London. 








Peacetime 
uses of 
“PERSPEX” 


Shopfitters have been 
quick to appreciate 
the possibilities of 
“Perspex,” the non- 
splintering plastic which was used extensively for 
British aircraft throughout the war and is now 
available for civilian uses. The clear and 
coloured types of this material offer unlimited 
scope for the production of showcases, window 
display stands, counter tops and trays, lighting 
fittings and wall panelling. Manu- 


facturers and designers are invited f IC] : 


to. write for full information. ww 














IMPERIAL CHEMICAL INDUSTRIES LTD 
LONDON, S.W.1 
Makers of a wide range of plastics 


“* Perspex "’ is a registered trade mark. 
P. 189 
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MACHINING 


OUR ACTIVITIES INCLUDE:— 
General machining repetition work from Bars, 
Forgings, Stamp:ngs. ee 
Machining of Castings in all Materia's. 
British, American and Metric Thread Cutting. 
Small Assembly Work. 

We also specialize in Remote Control for general 

commercial purposes and as applied to machine 

shop and equivalent plant. 















BrownBrothers (AIRCRAFT)Ltd. Apa 


GREAT EASTERN STREET: LONDON 'E.C.2. ENGINEERS 





Makers of Scientific Instruments 
for over 80 years. 






peas SHORT & MASON, LTD. 
saaauhe THE INSTRUMENT HOUSE, Walthamstow, London, E.17 


Telephone: LARkswood 3371/6. Telegrams: Aneroid, Phone, London 
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_ British Nawal Aircraft 
were Fairey types 


No fewer than eight out of every nine operational aircraft 
of British manufacture that were delivered to the Royal 
Navy from all sources in the War were Fairey types. 


To-day, the Fairey Firefly is officially cited as “ the standard 
‘two-seat Fighter Reconnaissance Aircraft in Naval Service.” 
It equips squadrons of the Royal Canadian Navy and the 
Royal Netherlands Navy. 


The Mark IV version is now coming off the production lines. 


THE FAIREY AVIATION COMPANY, LTD., HAYES, MIDDLESEX 


























AIRCRAFT ENGINEER 














Editorial Director 
Editor - 
Assistant Editor - 


G, GEOFFREY SMITH, ™.B.E. 
C. M. POULSEN 


MAURICE A. SMITH, D.F.c. 
(WING CDR., R.A.F.V.R.) 


Art Editor - - JOHN YOXALL 


FirsT AERONAUTICAL Weekly In THE Worip : FouNDED 1909 


























Telegrams : Flightpres, Sedist, London. 


COVENTRY: : NGRIRMINGHAM, 2: 
8-10, ; | Ww ’ 
CORPORATION ST. A ys he oe 





Editorial, Advertising and Publishing Offices: DORSET HOUSE, STAMFORD STREET, LONDON, S.E1 | 


Telephone : Waterloo 3333 (50 lines.) 


MANCHESTER, 3: GLASGOW, C.2: 
260, DEANSGATE. 26B, RENFIELD ST. 








No. 1950. Vol. XLIX. 





| Back to Dunne and Junkers 


LYING history, as we have often pointed out, is full 

of examples of ideas which occurred to the 

~ pioneers, were abandoned for one reason or an- 

other, but were revived many years later and, with 

the greater knowledge gained in the meantime, achieved 
success. 

The tailless type of aircraft is a case in point. In 
Germany Dr. Hugo. Junkers patented such an arrange- 
ment in 1910, and about the same time Col. J. W. 
Dunne actually designed and built in this country tail- 
less machines which flew from 1911 to 1914 or so. Then 
the tailless dropped out of the picture, and it was not 
until Geoffrey Hill revived the-type in the twenties that 
any real flying was done on it. 

It is interesting to reflect upon the reasons which led 
these early designers to attack the many difficult pro- 
blems of the tailless. Hugo Junkers was mainly con- 
cerned with drag reduction. Dunne’s chief aim was to 

attain what in those days we used to term inherent 
stability. Hill was of the same persuasion and wanted 
to avoid, or at least to soften, the stall—making it 
gentle and ‘‘squashy’’ instead of sudden and vicious. 

The Junkers project never got beyond the ‘patent 
stage. The Dunne monoplanes and biplanes flew quite 
well, were undoubtedly stable, but suffered from insuf- 
ficient power, as did all the early flying machines. The 
Hill Pterodactyls were beginning ‘to approach the 
modern stage, in which many problems that were un- 
important in the lightly loaded pioneer types assumed 
greater proportions. 

Now the pendulum is swinging back, and we are once 
more approaching a period of tailless experimentation. 
This time we are chiefly trying to improve efficiency, 
aerodynamic and structural. The Armstrong Whit- 
worth glider described in this issue is a flying test bed 
for obtaining data on stability and controllability with- 
out the disturbing ifffluence of a power plant and its air- 
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screw. In America something of the same sort was 
done some years ago by the Northrop concern, and that 
firm has now progressed far enough to build a full-size 
bomber, also described this week. 

While the flying wing is essentially tailless, the tail- 
less design is not necessarily a flying wing. Tailless 
(not all-wing) designs, with nacelles for crew and power 
units, have rather naturally received more attention than 
the all-wing design which must have a very large span 
indeed in order to provide sufficient wing depth to house 
the crew, power units, passengers and the like. 

It is a somewhat curious fact that whatever may prove 
to be the merits and demerits of the tailless at ordinary 
aircraft speeds, the type may be forced upon us by 
speeds in the sonic region. To delay the onset of com- 
pressibility it seems necessary to sweep back the wings 
at a very pronounced angle. This is being done on 
some new types, and if that has to be done the wings 
might as well be used for carrying the “‘tail’’ control 
surfaces. 

It is conceivable that the coming of jet propulsion 
may be another good: reason for trying to get away from 
the use of the orthodox tail. Its absence should make 
possible the use of multiple power units with their jets 
emerging fairly near the centre line of the aircraft and 
thus reduce the troubles associated with the cutting- 
out of one unit. 


Atlantic Factors 


T would seem that the five Lockheed Constellations, 
which B.O.A.C. are hoping to put into service-this 
year, may prove to be something of a problem for 

the Air Registration Board. 

We. have it, from what is usually termed ‘‘an 
unimpeachable source,’’ that the overall load factor 
—or, in effect, the safety factor—for this particu- 
lar version of the Constellation is 3.75 at an all-up 
weight of 84,000 Ib. For the North Atlantic run the 











weight—with nineteen passengers, which is the intended 
load for the service—must, at the very least, go up to 
90,000 Ib. This means that the factor will be reduced 
to the order of 3.5. 

Even the U.S. Civil Aeronautics Administration will 
not grant unconditional clearance to the Constellation 
at this figure, and the situation has been relieved by the 
granting of ‘‘ waivers’’—which merely means that the 
aircraft has been cleared only for specified conditions. 
Such a practice is not favoured by our own A.R.B. 

What, then, is likely to be the position over B.O.A.C.’s 
Constellations ? In all probability the C.A.A. clearance 
will be validated by the A.R.B., but it seems more than 
a little unfair to our own manufacturers, who have built 
aircraft to, or above, the factors laid down by them. 


Second Reading 


HE squib has gone off, and it has proved to be a 
damp one. The much-discussed second reading 
of the Civil Aviation Bill took place last Monday, 

and, in spite of over eight hours’ debate, the opposition 
had no effect whatever on Mr. Herbert Morrison’s de- 
termination to see this Bill through without. let or 
hindrance in precisely the same way as other stages of 
nationalization. No explanation was forthcoming as to 
how the efficiency of the three Corporations will be 
judged and encouraged. The Government clearly re- 
serves complete freedom of action. 

When the date of the second reading of the, Bill was 
announced last week by the Lord President of the Coun- 
cil, it was clear that he intended to brook no interference 
with his plans. Opposition M.P.s pleaded that more 
than one day should be given to the Bill, but all their 
pleas were turned aside by Mr. Morrison, who suggested 
that, because the Civil Aviation Bill had been preceded 
by a White Paper which had been given a day’s debate, 





Mrdlands. The angle of tow (known ‘in the airborne forces 
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description of the 52-G appears on pages 463-468. 
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there was no excuse for the second reading of the Bill 
itself to be debated over a period longer than one day. 

Anyone who has studied both White Paper and Bill 
knows that the first was hardly a fair or complete pre- 
cursor to the overwhelming powers of the other. The 
intention of the Government was clear ; to nationalize 
at all costs, and to do so in the vague terms of the Bill— 
vague because of the singularly little direction which it 
gives, and the enormous powers which it delegates to 
one Minister of the Crown. 

As for the debate itself, it appears to have added little 
to the facts already known. Mr. Morrison’s opening 
speech and Mr. Ivor Thomas’s closing one resolved 
themselves into a series of party platitudes, epitomized 
in the latter’s own words ‘‘our designs for airframes 
were in a stage which augurs well for the future.’’ 

Opponents of the Bill found a champion in the Op- 
position’s opening speaker, Mr. Lennox-Boyd, former 
Parliamentary Secretary to M.A.P., but from the out- 
set there was little hope that criticism of the princi 
of this legislation could have any effect. 


J “ Flight’ photograph. 
PRE-POWERED MODEL: The Armstrong Whitworth 52-c all-wing glider being flown ‘rom Bitteswell airfield in the 


as the “angle of dangle’’) can be saree 4 seen. A complete 




















‘only one radius support. The fuel 
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New Feeder-line 
Project : Generous ° 
Interior Dimen- 
sions : All-metal 
Construction 


HEN designing small and — 
medium-sized transport air- 
craft there is usually a ten- | 

dency merely to scale down the aircraft 
size aS a whole, so that it becomes, 
virtually, a nicely proportioned replica 
of larger types. Often this has resulted 
in a certain lack of roominess for the 
passengers,e who may be comfortable enough when 
installed in their seats, but who may find some difficulty 
in moving about. Fortunately, the feeder-line type 
of aircraft is not usually in the air continuously for more 
than an hour or two, and the lack of space should not be 
noticed ; in any case, really ample fuselage size must usually 
be paid for in performance. Consequently a designer can 
hardly be blamed for attempting to give only bare necessi- 
ties in internal volume. : 

A reversal of this scaling-down policy can be seen in the 
design of the Percival Merganser, on the prototype of which 
work has recently started. In this machine every effort 
has been made to give both passengers and crew the degree 
of headroom which is common only in much larger air- 
craft. One’s first impression on entering the mock-up of 
the Merganser is that this spaciousness is almost excessive, 
but after a few moments one realizes that it is excessive 
only in comparison with other 
types of the same class. Lengths 
and breadths, given in figires, are 
not usually very expressive, and it 
is perhaps better to say that the 
interior permits a six-foot passen- 
ger to stand upright and to move 
about comfortably. Furthermore, 
it will not be necessary for the crew 
to contort themselves in reaching 
their stations, since, even in the 
cockpit, there is more than ample 
vertical space. This depth in the 
control cabin also permits the use 
of comfortably deep screens and of 
useful transparencies in the roof. 
For the benefit of those interested, 
the dimensions of the passenger 
cabin are 6ft by -5ft 6in, with 
55 cu ft of space for each person. 

Unlike previous Percival 
machines, the Merganser will be of 
straightforward all-metal stressed- 
skin construction. The layout is 
high-wing, with a tricycle under- 
carriage in which considerable in- 
genuity has been shown in the 
method of retracting the necessarily 
long main legs. The engines— 
which will be removable, with oil 
tanks and coolers, as units—are 
D.H: Gipsy Queen 51s of 206 
b.h.p., and these will be mounted 
on simple alloy beams, each with 

















Some idea of the amount of headroom to be 

provided for the passengers in the Merganser 

can be obtained from this sketch of the 
interior of the mock-up. 
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(105 gallons) will be carried in four crash-proof tanks 
arranged inboard and outboard of the engine mountings. 
There will be no centre-section as such, the two-spar 
wings being attached directly to the fuselage, each spar 
root having lugs which provide a four-point attachment. 
Leading and trailing edge portions and the wings tips 
are separate units. The fuselage is conventionally con- ~ 
structed of frames and stringers, with a light alloy skin. 
It is made in three sections, with joints at the rear of 
the pilots’ cabin and of the passengers’ cabin respectively. 
Since the floor has been designed to take concentrated 
freight loads, this should also be amply strong to deal 
with any possible belly landing incident. Split flaps are 
used and both these and the undercarriage will be operated 
by pneumatic rams from the air supply. 

In normal form the Merganser will carry a pilot, five 
passengers and 300 Ib of luggage. This luggage or freight 
allowance is high, and the cubic 
capacity of the standard baggage 
compartment, which is immedi- 
ately behind the cockpit, is of a 
shape and size which will permit 
the loading and stowing of bulky 
packages. The capacity of this 
compartment is 110 cu ft, and there 
is 22 sq ft of floor space. There is 
a large outside door, opening up- 
wards and outwards on the port 
side of this freight compartment, 
and the passengers’ door, on the 
same side of the aircraft, opens ‘in 
halves to provide additional entry 
area for freighter and ambulance 
work. When being flown as a pas- 
senger aircraft the rear portion of 
this door will remain locked, but 
the door space is still 5ft long by 
2ft 3in. Stressing the fuselage to 
deal with the very considerable 
entry area must have presented an 
interesting problem. 

The bulkhead between the pas- 
senger and freight compartments 
may, when necessary and between 
trips, be repositioned farther aft so 
that, after two of the five seats 
have been removed, the aircraft 
becomes a passenger-freighter. The 
windows are large, and the fact 
that the Merganser is a high-wing 
type should be appreciated,. par- 
ticularly by passengers travelling on 
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comparatively low-level, short-range journeys. Incident- 


ally, Mr. Bage, the designer, does not consider that he 
has lost more than 6 or 7 m.p.h. in speed by the employ- 
ment of a large and practical fuselage. 


& 


If this can be con- 
sidered to be a correct 
figure, the travellers 
will lose just about 
six minutes in a 300- 
mile journey—min- 
utes which they 
might otherwise have 
spent in limbering up 
after the rigours of a 
less comfortable jour- 





ney. 
By way of post- 
script it might be 


added in explanation 
that, according to the 
Oxford Dictionary of 
Current English, the 
Merganser is ‘‘a div- 
ing fish-eating duck.’’ 
Now if it had been a 
flying boat... . 


THE LATE MR. 


§ hen holder of the England-Australia air record and winner 
(with the late T. Campbell Black) of the England-Australia 
air race, Charles. William Anderson Scott, whose untimely death 
at the Unrra headquarters in Germany was reported last week, 
joined the R.A.F. in 1922 at the age of 19 and left the Service 
five years later with the rank of flight-lieutenant. For the 
next few years he was an airmail pilot with Northern Territory 
Aerial Services in Australia, and it was at this period that 
his name came before the public when, in April, 1931, he 
successfully attacked the England-Australia record then held 
by Air Comdre. (later Sir) Charles Kingsford Smith. 

In a D.H. Gipsy Moth he flew from Lympne to Port Darwin 

















The latest thing from America in airscrew blade design has 
been devised by the Hamilton Standard concern and, as may 
be seen from the photograph, consists of a normal blade 
with a square tip. This resort is claimed to reduce tip losses 
and so delay the drop in efficiency at high powers and speeds. 
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PERCIVAL MERGANSER 
TWO DE HAVILLAND GIPSY QUEEN 5! ENGINES 











Di i and Esti d Loading 
Span 47fc Yin 
Length 39ft Bin 
Height . 13ft 9in 
Wing area ... 319 sq fe 
Wing loading 21 Ib/sq fe 
Power loading 11.35 Ib/h.p. 
All-up weight 6,700 Ib 
Disposable load 2,110 Ib 
Estimated Performance * 
Maximum speed at sea level 180 m.p.h. 
Maximum speed at 5,000ft i 193 m.p.h. 
Maximum cruising speed at sea level ... 170 m.p.h. 
Maximum cruising speed at 5,000ft 183 m.p.h. 
Maximum econ. cruising speed at sea level 150 m.p.h. 
Maximum econ. cruising speed at 8,000ft 167 m.p.h. 
Stalling speed (flaps down) 69 m.p.h. 
Maximum rate of climb at sea level 1,010 ft/min 
Service ceiling P - 24,000ft 
Take-off run to clear Soft s screen 560 yd 
Duration (at 5,000ft) 5 hours 
Range (at 5,000fc) 800 miles 
Cc. W. A. SCOTT 
in 9} days, beating ‘‘Smithy’s’’ time by nearly, 19 hr, and 


flew back to England in 10} days, which was also a record. 
Incidentally, these two records were not only for light aircraft, 
but for any type, and in June of that year Scott was awarded 
the A.F.C. for ‘‘ distinguished services rendered to aviation.”’ 
His time for the England-Australia flight was improved upon 
soon afterwards, but he won the record back again in May, 
1932, by a trip in eight days, 20 hr, 44 min. 

The partnership with Campbell Black in the historic flight 
from Mildenhall to Melbourne in one hour under three days 
in the D.H. Comet was, of course, the outstanding’ perform- 
ance of Scott’s career, but in 1936 he was again prominent, 
with Mr. Giles Guthrie as co-pilot, as winner of the Portsmouth- 
Johannesburg Rand air race in a Vega Gull. 


FROM THE CLUBS 


Aes. unfortunately, Brooklands is now off the list 
as a possible club centre, it is hoped that flying will be 
started during next month at Shoreham, where the South 
Coast Flying Club had its pre-war headquarters. Mr. Cecil 
Pashley will, once again, be C.F.I., and Mr. B. S. Smallman 
secretary. 

Naturally enough, during the six intervening years the mem- 
bers’ register has become somewhat dated, and those interested 
should contact Mr. Duncan Davis at Brooklands Aviation, 
Weybridge. ie ms as % 

During last week-end the United Services Flying Club started 
operations at Elstree, Herts, on the Watford By-pass. Pending 
the arrival of their. own reconditioned Austers, the club is at 
present hiring similar aircraft. Membership is open to all who 
have served in any of the Services—including those of the 
civil variety. The gat s — ws is Elstree 1677. 


As expected, the I cision ‘Aecoplane: Club has now reduced 
its flying charges to £3 10s an hour dual or solo, and the reduc- 
tion from the previous figure will be made retrospectively. 
Tiger and Hornet Moths are used. by the club, which is open 
daily at Panshanger, Herts, except for Monday and Tuesday. 
The telephone number is Essendon 305. 


PROCTOR PRICE 


OLLOWING a rise in labour and ‘material costs, due to the 
latest National Award, Percival Aircraft have found it 
necessary to raise the price of Proctor V to £3,300. 


OFF TO ARGENTINA 


HE Aircraft Division of Air Service Training, Ltd., are 
losing the services of their chief test pilot, Mr. ‘Jack 
Storey, who is leaving to take up an appointment in the Argen- 
tine. He has been with A.S.T. since 1940, and has been 
occupied with development flying on American aircraft and 
testing repaired Spitfires. 
As managing director. of Hale, Hamilton and Co., of Buenos 
Aires, Mr. Storey intends to represent British manufacturers 
out there. 
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CONTROL TOWER OBSERVATIONS 








“Yes, he’s an awkward sort of passenger, old Fuel Reserve—there 
isn’t much. room for payload with him on board, especially on 
long-range work.” 

** Just the same, he’s got to be carried in case of emergencies, 
hasn't he?” 

““ ‘Yes—but why sacrifice payload? By refuelling in flight you can 
keep the best part of your reserve on the ground until it’s needed 
—and cut out the free rides.” 


FLIGHT REFUELLING LIMITED 





MALVERN . WORCESTERSHIRE 
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AND 
THERE 


FIRST AND LAST : The first production 
Dove follows the last Mosquito on the 
D.H. production line at Hatfield, though 
Mossie production continues elsewhere 
in the U.K. and abroad, well over 6,000 
of them having already been built in 
D.H. factories alone. Sir Geoffrey de 
Havilland is’ on the extreme right. 


The Bun and the Ha’penny 


HE Brazilian Government has invited 

Britain to send a party of six under- 

graduates to Brazil on a three months’ 
**good will’’ visit. 

Not only will those lucky enough to 
be selected for the trip be taken by air, 
but the Brazilian Government is to give 
each of them £50 as pocket money. 


African “King's Cup” 
HEN. Their Majesties visit South 
Africa next year the Aero Club of 
South Africa plans to stage an air race 
as part of the celebrations. 

Subject to the King’s approval, the 
race will be called the South African 
King’s Cup Air Race, and the club: pro- 
poses that the finish shall be at Cape- 
town, where the trophy will be presented. 

Already the club has submitted a re- 
quest to His Majesty to grant his patron- 
age and to present thé trophy to the 


winner, 
“Prudence” is Filmed 
HE R.A.F.’s _ safety-pin-up _ girl, 
‘‘Prudence’’ (who was introduced 


in a picture of one of Section Officer 
Ruth Walker’s posters on this page some 
weeks ago) has now come to life in an 
instructional film, made for the Air 
Ministry’s Directorate of Accident Pre- 
vention, which is doing the rounds of 
R.A.F. stations. 

Miss Patricia Cutts plays the role of 
Prudence and the rest of the cast are 
all Service personnel. 

Apart from flying accidents, 
during taxying cost’ the 
£2,000,000 during the war, 
tensified 
waged would appear 
justified. 


AIRSTRIP. 


mishaps 
country 
so the in- 
safety campaign now being 
to be amply 
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Island's First Plane 


c= PBELL ISLAND, about 400 
miles off South Island, New 
Zealand, was landed on for the first 


time by an aircraft when a Catalina of 
the R.N.Z.A.F. flew there recently to 
pick up a member of the Air Force 
meteorological staff who was. suffering 
from appendicitis and urgently needing 
a surgeon. Both operations were com- 
pleted successfully. 

Landings on this island are said | to be 
possible only in three months of the year. 


Food and Flowers 


A YEAR ago last week Sqn. Ldr. 
Harris, R.A.F., dropped the first 
food parcels to the Dutch people, and 
he celebrated the anniversary by drop- 
ping a bouquet of flowers and a letter of 
greeting from Marshal of the R.A.F. 
Lord Tedder to Queen Wilhelmina. 
‘On behalf of the R.A.F., I send best 
wishes to your Majesty and through your 
Majesty to your people,’’ the letter said. 
‘““We can never forget the fine spirit 
shown by the people of Holland during 
the bitter days when your country was 
occupied by a hard and ruthless enemy.”’ 


Dominion Adventure 


_ fact that flying can still be an 
adventure in Canada was illustrated 
recently when two brothers named Led- 
ward were lost with their light aircraft 
for a whole fortnight. 

They took off from Edmonton on 
April 15th on a flight of about 240 miles 
to Grand Prairie, which lies more or less 
under the shadow of the northern foot- 
hills of the Rockies. They failed to 
reach their destination and R.C.A.F. and 
U.S. aircraft searched for them until 


April 24th without success. 


Then on April 29th they were found, 
hungry but otherwise unharmed, by 
boatmen on the Wapiti River, about 28 


miles short of their goal. It appeared 
that a forced landing had damaged the 
undercarriage, and as the report says 
they were suffering from “‘ slightly swol- 
len feet’’ they had evidently been doing 
quite a bit of hiking. 


News from Sweden 


| reeves JAGERBLOM, whose _kind- 
nesses will be remembered by many 
of the British contingent attending the 
Stockholm Aero Show in 1936, has been 
appointed managing director of Aero 
Material A/B Stockholm. 

This Swedish firm, which holds the 
Scandinavian agency for the majority of 
the British aircraft firms, has also be- 
come a manufacturer in a small way. 
Handicapped by being unable to import 
aircraft equipment from Britain during 
the war, it produced such things as 
Williamson cine gun-cameras and Sim- 
monds’ computers under licence. 


‘Rapide Cough Cure 


F . cxaet this time of the year it is quite 
usual (in fact almost inevitable) for 
somebody to raise the query—does flying 
cure whooping cough ? 

Strong evidence in support of the 
affirmative is forthcoming from Sweden 
(whose statistics can usually be trusted), 
for an experiment was recently made 
with over 100 young victims of this dis- 
tressing complaint; they were taken for 
a flight in parties of eight, accompanied 
by eight parents and under medical 
supervision, in a Dragon Rapide belong- 
ing to Svensk Flygtjdnst A.B. 

The treatment consisted of a slow 
climb to t0,oooft, and the gratifying 
result was that 25 per cent of the patients 
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FOR THE LOVE OF PETE: An informal party was held at the Royal Aeronautical Society on the occasion of Peter Masefield, 


Civil Aviation Attache to the U.S., returning to America. 
Smith, Col. Devereux and Mr. A. G. Elliott. 


He is seen, second from the left, chatting with (left) Mr. Geoffrey 
On the right are Major G. R. Bulman, Director for Construction of Research 


Facilities, and Mr. S. Scott-Hall, Principal Director of Technical Development, who found in the reception an opportunity to 


were cured completely, 50 per cent 
showed definite improvement, and the 
other 25 per cent were unaffected. 

But who knows?—another few thou- 
sand feet might have done the trick! 


_A Busk Studentship 


oe is a vacancy for the Busk 
Studentship in Aeronautics for the 
year 1946-47, and any reader who wishes 
to apply should write to Sir B. Melvill 
Jones, Professor of Aeronautics, Cam- 
bridge University, for application forms. 
The trustees hope to make the appoint- 
ment in June. 

The Studentship, which has been 
founded in memory of Mr. Edward _ Tesh- 
maker Busk (who lost his life in an air- 
craft accident at Farnborough in 19/4), 
is of the value of about £165, and its 
object is to enable the holder to engage 
in research or preparation for research. 
Full details can be obtained from Sir 
Melvill Jones. 


Parachusist’s Portrait 


> a mark of appreciation of the ser- 
vices he 1endered in training para- 
troops during the war, the portrait of 
Group Capt. Maurice Newnham, O.B.E., 
D.F.C., has been painted by Mr. T. C. 
Dugdale, R.A., at the instigation of 











Group Capt. Newnham. 
a 


talk ‘‘shop.”’ 


Maj.-Gen. K. N. Crawford, then Director 
of Airborne Forces at the War Office, and 
its permanent home is to be the officers’ 
mess at the Airborne Forces Depot and 
Training Centre. At present the portrait 
is being shown at Burlington House. 
Maurice Newnham, whose name is par- 
ticularly well known in motoring circles, 
was a fighter pilot in the 1914-18 wat 
and rejoined the R.A.F. in 1939. After 
a spell on administrative duties, which 


, by Gen. Mark Clark as his 
port, though the Commander of the U.S, = 
Occupation Forces in Austria was not on = 





HERE AND THERE 





he found far too static, he went to Ring- 
way with a small R.A.F. and Army staff, 
and in July, 1941, was appointed to 
command and organize the Parachute 
Training School, where he himself made 
many jumps to demonstrate his theories 
and inspire confidence. 

Some 60,000 parachutists were trained 
at’ Ringway, and now Newnham is 
writing a book, ‘‘ Ringway Saga.’’ 


Russian Riddle 


beget week there was news of yet a 


third act of aggressiveness by 
Russian fighter pilots against a U.S, 
aircraft, 
According to reports from Vienna, two 
Soviet fighters dived on the B-17 used 
rsonal trans- 


board at the time. 

Apparently no shots were fired on this 
occasion, but the Russian airmen are said 
to have ‘‘ behaved aggressively’’ in an 
attempt to force the American aircraft 
down, and Gen, Clark duly lodged a pro- 
test with the Soviet authorities. 

After two previous incidents of a 
similar nature, when shots were actually 
fired, the Soviet authorities apologized 
and undertook to see that nothing of the 


kind occurred again, but in any case such . 7 


behavioui towards recent comrades-in- 
arms is difficult to understand. 


News in Brief 


HE Prime Minister and Mrs. Attlee, 
who have been invited to visit Aus- 
tralia and New Zealand this summer, 
pian to leave Britain by air towards the 
end of July. ; 
F * * aa 

Maj. Gen. Arthur Wilson, of the 
U.S. Army, has been made European 
director of Trans World Airlines, one 
of America’s ‘‘big three’’ overseas 
operators. 

* * * 

Marshal of the R.A.F. Sir Sholto 
Douglas flew from Gatwick Airport last 
week to take up his duties as C.-in-C. 
of the British Zone in Germany in suc- 
cession to  Field- Marshal. Viscount 
Montgomery. He flew direct to Berlin. 

* * * 

By special permission of the Royal 

Aero Club, the Schneider Trophy was 


taken .by air to Vienna to be shown at~ 


the R.A.F. Austria’s recent celebration 
of the 28th anniversary of the Royal Air 
Force, attended by over 500 guests, in 
the historic Schénbrunn Palace. 


* .° * * 

The Old Cranwellian Association is to 
hold its annual reunion in the Royai Air 
Force College on Saturday, June 15th, 
and members are requested to communi- 


cate with the honorary secretary at 
S.H.Q., Cranwell, for details. 


* * 


. * 
R.A.F, aircraft found a motor fishing % 


vessel, missing for three days, drifting. 


about 20 miles off the Welsh coast near 
Bardsey - Island. 
from Carnarvon to Barmouth with two 
men aboard and was flying a distress 
signal from. the masthead. . The aircraft 
directed lifeboats to the vessel by drop- 
ping flares at regular intervals. 
* * * 

Jordan’s register last week recorded the 
formation of a new private company— 
de Havilland Propelleys, Ltd., with a 
nominal capital of £250,000 in £1 shares. 
The directors are Sir Geoffrey de Havil- 
land, Mr. F. E. N. St. Barbe, and Mr. 
W. E. Nixon, of the de Havilland Air- 
craft Co., Ltd, 

* * * 

Twenty pilots of Air France, most of 
whom served in French squadrons with 
the Allied Forces during the war, came 
to England recently on a six-day 
visit under the auspices of the British 
Council. Their programme included 
B.O.A.C, headquarters, London Airport 
(Heathrow), a Transport Command air- 
field, and:a number of aircraft factories. 


It had been sailing | 
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“ Flight” photograph 


: .W. lider: LYING wing and tailless aircraft have never so far 
Experimental A.W 52G G passed the experimental stage, but. this does not 


indicate a lack of interest on the part of designers, 
: +7 for as long ago as 1910 fairly successful tailless aircraft 
Novel Control System $ Large Civil had been produced by Col. Dunne in 
this country and by Junkers in Ger- 
wm : many. Examples, following the Great 
and Military Designs Foreshadowed War, are found in a number of designs 








built by Lippisch and, more 
recently, another German 
all-wing series produced by 

the Horten Brothers. ‘In 

1940, the American Northrop company 
built an attractive and fairly successful 
little powered all-wing design, the N-1M, 
forerunner of the XB-35, and now appears the 

Armstrong Whitworth 52-G glider. 
The main advantage of tailless 
eee ereneeereeeseereeserccesseeseesseseee : designs is the reduction in structural 


Following a flight = weight and air resistance occasioned 
— 52G, the < py the absence of tail units and sup- 
itley tug pilot : Saat dae Eihaens a 
F.R. Midgley (left) : porting structure. However, much o 
is seen at the nose : this advantage is lost by the tailless 
of the aircraft — : as opposed to true flying-wing design 
a — G : when a central nacelle is provided to 
Franklin (glider : house the crew and payload, and 
pilot), and W. W. : other nacelles are provided for the 
Barratt (observer). : power units. 
“Flight” photograph =: ‘Unfortunately, in order to obtain 
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sufficient depth efficiently to house engines, crew and 
fuel in the wing, a very large span is required. In fact, 
it has been estimated that, to provide an economical 

























wing internal capacity, the minimum all-up weight will 
; need to be not less than 280,000 Ib. 

This has tended until recently 

THE A.W. to handicap the development of 


h designs. 
ee "The A.W. 52-G, on which 





design work commenced in May, 
1943, is a very near approach to 
the true.all-wing aircraft, and 
only the enclosure to the pilot’s and observer’s cockpits 
projects outside the wing profile. It is purely a small- 
scale experimental machine produced for the study of 
design characteristics of much larger aircraft for com- 
mercial or military work. In layout, particularly with . 
regard to controls, it is similar to these larger designs. 
Construction started in March of 1944, and twelve 
months later, almost to the 
day, on March 2, 1945, the 
aircraft was taken up on its 
maiden. flight. Since that 
time the glider has completed 
22} hours of towed flight and 
12? hours of free flight. Most 
of the flying was done by Mr. 
Charles Turner-Hughes, but 
more recently Mr. E. G. 
Franklin has taken over the 
work. 

In view of the limited in- 
ternal capacity of small flying- 
wing designs (i.e., with a span 
of less than 25oft) inter- 
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od 
“ Flight” photograph. 


The glider sits like a kite behind its tug and is towed by a yoke attached to hooks below and just behind the leading edge. 
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mediate-sized tailless projects 
may also appear with short 
central nacelles and, perhaps, 








‘Blige $ among the many novel features of the two-seater Armstrong 
Whitworth 52-G is the control system. The layout of the pressure- 
balanced rudders and controllers and the linkage for the correctors is 




























with slight bulges for the power plants. 





On later 


designs, however, crew, passengers, power plants and 
freight will certainly be contained entirely in the wing. 
An idea of some future A.W. projects may be gained 
from the illustrations (page 466) prepared by 
our artist with the aid of models and drawings. 
These will be seen to depict examples of the 


tailless four-engine pusher of 
medium size, a large tailless 
design with a central hull, and 
a jet-propelled flying wing. 
From the general-arrange- 
ment drawings of the glider it 
will be seen to show the 
familiar broad vee plan form. 
It has straight leading and 
trailing edges for the outer 
wings and centre-wing section, 
and the pronounced sweep- 
back—approximately 30 deg 
—is greatest on the outer 
wings. There is also some 
taper towards the tips, 
which carry the fins and 
rudders. The wing span 
is 53ft 4in and the root 
chord 1r2ft 44in. Wash- 


shown in the cut-away portions of the drawing. 
recording equipment is carried in the wings beside the cockpits of this 
experimental glider. 
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out (decrease in angle of incidence 
towards the wing tip) is not pro- 
nounced for a tailless type, the root 
and tip incidences being +0 deg 
56 min and —2 deg 19 min respec- 
tively. 


Rudders and Fins 


Under favourable conditions tail- 
less ‘aircraft can be flown without 
rudders, but in the event of an 
engine failure on a multi-engined 
aircraft the resulting yaw can only be 
counteracted efficiently by sizeable 
fins and rudders. The glider is fitted 
with fins and rudders with the 
requirements of the larger aircraft in 
mind. A great deal of data can be 
obtained from wind tunnel observa- 
tions with models, but insufficient 
knowledge is gained with regard to 
general handling and 
controllability. This ap- 
plies particularly to tail- 
less aircraft. 

Q Designs for the future 
may be expected to have 
a-greater sweep back, up 

to a -maximum of 45 deg, 
and down-swept wing tips 
may again be considered, 
atlhough this at once intro- 
duces wing-tip ground- 
clearance difficulties. 
Compact tandem cockpits 

for pilot and observer have 
a single neat enclosure to 
give sufficient depth for 
seating. Using parachutes 
as seats the crew is housed 
in the wing up to shoulder 
height; the enclosure can 
therefore be shallow. Hoods 
hinge on the starboard side 
with emergency releases. 


Cockpit Layout 


The pilot’s controls are 
conventional ; in addition to 
stick, rudder pedals, flap 
lever, and lateral and fore- 
and-aft trimmers, he has, 
on the starboard side, a 
large control resembling a 
car hand-brake lever, for 
positioning the hydraulic- 
ally-operated “‘correctors.’’ 
A pneumatic brake lever is 
provided on the control 
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column and on the port side of the cockpit are found the 
hydraulic hand pump, the tug release lever and the anti- 
spin wing-tip parachute release. 

When a test flight is to be made, the glider is towed to 
about 12,o00ft behind a Whitley, released, and guided back 
to base by its pilot. The glide takes 
only about twenty-five minutes, but 
with the aid of automatic recorders a 
great deal of information is obtained 
in the time. Sixteen mm automatic 
cameras are mounted in the wing roots 
on each side of the cockpits and 
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A.W. tailless projects of the 
flying - wing - with - nacelle type 
include a medium-sized pusher- 
airscrew design and a larger jet- 
propelled type. 









An interesting A.W. all-wing 
jet air liner is under considera- 
tion. Passengers would be 
entirely “‘ buried,’’ but the cock- 
pit enclosure stands a little 
proud of the wing. 








these, at intervals, record instrument 
readings and measurements. This compact type of movie- 


camera recording apparatus was developed by the Hawker 
Branch of the combine and a description was given in 
Flight of May 18th, 1944. 


In addition to the recorders 





A controller or elevon showing the balance plate, rubberised 
fabric sealing material, and part of the spring unit. 


a battery of manometers is mounted in the observer’s cock- 
pit, together with the usual flight instruments. Photo- 
graphs of the glider show the position of the pitot comb, 
carried well inboard behind the port trailing edge. 

The tricycle undercarriage of the glider is 
fixed and brakes are provided. The nose wheel 
is non-steerable and carries a non-shimmying 
Marstrand tyre. 

Armstrong Whitworth’s chief designer, Mr. 
John Lloyd, had a number of good reasons for 
the choice of a glider as the small-scale experi- 
mental prototype of his various projected, 
designs for jet-propelled flying-wing aircraft. 
Not only would the time taken to design and 
build a powered scale model have been greater, 
but the fitting of an engine or engines intro- 
duces extra weight and complication, and 
might be a probable 
cause of frequent un- 
serviceability. It also 
places a limit on the 
ceiling. From the aero- 
dynamic point of view, 
the slipstream from the 


The wood construc- 
tion of ribs and 
auxiliary © centre - 
section nose spar are 
revealed in this 
photograph taken 
during construction. 


airscrew of a tractor installatiom would upset the airflow 
over the aerofoil surfaces, while a pusher installation would 
normally entail the use of an extension shaft for the air- 
screw and, what is perhaps more important, would make 
the pilot’s chance of baling out successfully a very slender 
one. 

Relatively little was, or even now is, known ‘about the 
behaviour of flying-wing types at dnd near the stall, or in 
unusual attitudes, and in view of their sensitivity to trim 
and c.g. position, no test pilot can be blamed for a reluct- 
ance to experiment with extreme conditions when his 
chances in an emergency are so small. Because of this 
difficulty explosive blade-shedding airscrew hubs have been 
the subject of experiment in Germany. 

In construction the glider is quite conventional and with 
the exception of its Plymax skin is all of wood. A single 
box spar of spruce and ply supports the wing structure 
and in the central nose section a short auxiliary front spar 
is provided. The ribs are also of spruce and ply and the 
whole framework is covered with Plymax ply-light-alloy 
bonded sheet. Rigidity and an excellent finish have been 
achieved with the use of this product." The surface of the’ 
laminar-flow wing (basic N.A.C.A. 65, 3, 0, 18) is smooth, 
and the profile variation with changes of humidity is only 
just appreciable. 

On conventional aircraft the large leverage of the tail- 
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THE A.W. FLYING WING 








Positive or negative pressures 
acting on the control surface, 
are equalised by their effect 
on the balance plate in the 


NT 
“= pressure chamber forward of 
the pivot point. Above, is the 
plane and elevators rudder, and left, the controller 


makes it possible for rela- 
tively small surfaces to 
give adequate fore-and-aft control. On _  flying-wing 
designs, however, the horizontal control surfaces need 
to be larger by comparison because they must be attached 
to the wing trailing edges where they operate with rela- 
tively small leverage. In addition, these controls must 
fulfil the functions of both ailerons and elevators. In order 
that the pilot shall be able to operate large control surfaces 
without undue effort an unusually efficient balancing 
system is needed. In addition, in view of the sensitivity 
to fore-and-aft trim, the design of the balances must be 
such that the aircraft shall have reasonable longitudinal 
stability. 

Perhaps the chief interest in this little aircraft lies in 
its control system, which embodies some very novel ideas, 
the subjects of several patents taken out by Armstrong 
Whitworth and Mr. Lloyd. The special horizontal controls 
are chiefly concerned with the fore-and-aft stability of the 


layout. 


aircraft, and with the counteraction of the relatively large. 


nose-down pitching moment caused by the lowering of flaps 
or elevators on a flying-wing type. Two features are 
specially to be noted, namely, the extra horizontal control 
surfaces, the ‘‘correctors,’’ hinged behind the main spar 
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The corrector (E) and aileron (F) circuits are 
interconnected for spoiler operation. The- small 
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The corrector-controller-tab assembly. The tab linkage and 

interconnection with the corrector screw jaeks are particu- 

larly noteworthy. The hinge point and jacks for the 

corrector which moves upwards only, are indicated. Note 
the pressure plate and seal on the tabs. 


manually operated in a conventional manner. In the event 
of power failure, the aircraft can be landed safely with the 
use of the manually operated controllers. In this manner 
the problem of providing the pilot with a practical and 
balanced control system has. been solved. 

Dealing first with the pressure-balanced controllers ; these 
are quite normal in outward appearance and take up about 
three-quarters of the trailing-edge span of each main outer’ 
wing. A balance plate attached to the control extends for- 
ward of the pivot-point into a compartment in the support- 
ing member. This compartment is known as the ‘“‘ pressure 
chamber’’ and is divided into two parts by the balance 
plate. There are three flexible air seals made of rubberized 
fabric, attached between the front edge of the balance plate 
and the front of the chamber, and between the upper and 
lower rear edges of the chamber and the adjacent portion 
of the control. The layout is illustrated above. 

Ducts or ports lead from the upper and lower compart- 
ments of the pressure chamber to points on their respective 
wing surfaces, so that pressures or depressions existing on 
either side of the wings and acting upon the control sur- 
faces are reproduced on the corresponding side of the 
balance plate in the pressure chamber. Pressure loading 
on the controller is thus balanced about its hinge points, 
and the degree of balance depends mainly on the position- 
ing of the ports in the wing surfaces. On the glider, the 
controllers are pivotally mounted on the correctors, which 
also, therefore, house the pressure chambers. 

The correctors are hinged at their 
upper surfaces and move upwards 














lever at (A) lower diagram, chain-operated fromthe |< 
aileron circuit, moves to position (B) for “spoilers [<4 C(O 
in’? and to (C) for “spoiler out.” The large |! I\t i 
lever (D) is moved to the operative position (lower t] IY. i Sa=€ — 
diagram) by the correctors. The flush door in the |! yf] Ws ye Lf - Meir ee 
wing upper surface is at (G). iH ee <a> \ pets Src. 
: aes if 2 ee Aes 
on each wing, and, in addition to these and | \ i ~< Pe \ 
supported by them, two _ pressure-balanced ii 6 ar a * 
combined aileron-elevators, known as ‘“‘con- 07, a \ 
trollers.’’ (The term ‘‘elevon’’ has also been ea \ 
applied to such surfaces.) The correctors are Flap operating mechanism showing the hydraulic Ser 
hydraulically operated and the controllers jack, swing linkage and flap movement. — 
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only, to counteract nose-down pitching 
moment. They are each operated by three 
screw jacks, controlled from the pilot’s cockpit 
by a selector lever and actuated by a hydraulic 
jack with reduction box. 

Each controller carries a trimming tab with 
spring unit, also operated from the  pilot’s cock- 
pit in the conventional manner. The corrector- 
controller-tab assembly occupies approximately 
fifty per cent of the wing chord. 


Tab Movement 


Movement of the tabs can be brought about 
in any one of several ways. In the first place, 
movement of the ‘‘elevator’’ trimmer causes 
direct longitudinal response through screw 
jacks and linkage by both tabs in’ the same 
sense; movement of the “‘aileron’’ trimmer 
through similar services gives contrary tab ad- 
justment and therefore lateral correction; 
movement of the controller causes sympathetic 
movement of the tabs via the spring units, 
torque tubes and linkage, and, finally, adjust- 
ment of the correctors brings about a corres- 
ponding movement in controllers and tabs. 

Interconnected with the correctors and con- {. 
trollers are two sets of spoilers, placed just bo. 
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inboard of the ,controller-hinge point. They 
were provided originally as a precautionary 
measure to augment the effect of the ailerons 
and to counteract yaw due to aileron move- 
ment had this proved to be excessive at low 
speeds. They have not been found necessary on the 
glider, but are later to be tried out. . Under normal 
flying conditions the spoilers would move with the ailerons, 
inside the wing, but, on raising the correctors, levers carry- 
ing the operating rods for the spoilers assume a new posi- 
tion and the upper edges of the spoilers, with ailerons in 
the neutral position, would be just below the wing upper 
surface. Transverse stick movement would now cause one 
set of spoilers to retract further into the wing while the 
other set would push open small spring-loaded doors and 
appear through slots in the wing upper surface. The move- 
ment is illustrated on page 467. 

A single large slotted flap, with a span of 15 feet 4 inches, 
is operated through hydraulic jacks and swing links, and 
occupies the entire trailing edge of the wing centre-section. 
The flap is well illustrated in the heading photograph. The 
trailing-edges of the main outer portions of the wings sweep 
back from either side of the flap, the position correspond- 
ing with the knuckle point on the leading edge. The flap 
leading and trailing edges are quite straight and at. right- 
angles to the longitudinal axis of the aircraft. Maximum 
travel is 40 degrees, the movement being downwards and 
rearwards on the swing links. For take-off about Io 
degrees of flap is used and for landing about 30 degrees is 














A.W.52-G DATA 


Total span... ss aie oe ae 3 oe ... 53ft 10in 
Height < ang ait sad ae as — oe 8ft 4in 
Length te oh = = ced fees . * 19 4irt 
Wheel track.. “& ate a a nes oad ... 13ft 9in 
Wing area... ase bes ods sau bet hen . 443 sq ft 
Root chord ... Se ee ets = sie .. 12ft 4in 


Chord at mid-controller ... Se ue ae Se ee ee 
T/C at flap tips as 18.76 per cent 


T/C at wing tip ze 16.00 per cent 
Incidence at wing root- . +0 deg. 56 min 
Incidence at wing tip . —2deg 19min 
Dihedral outboard of knuckic : “O deg 5min 12sec 
Controller area Be ay ; sos if 20.5 sq ft 
Corrector area ei sae - jan 18.8 sq ft 
Trimmer area Ae ia 3 : en 2°46 sq ft 
Fin area jon she ~ . eet 11.1 sq ft 
Rudder arva ... at bee y : “| “ 5.6 sq ft 
Flap area say Pa ah ‘ é St 57.5 sq ft 
Weight with crew ... it ue ; ‘ ase ...  6,000Ib . 
Wing loading : sxe ‘ 2 eas 13.46 Ib/sq ft 
Max. speed .., son sin sas sew an can ... 250 m.p.h. 
Landing speed a ¥e6 < pe Eee ‘ke ... 65 m.p.h. 

















For quick recording of readings specially designed automatic 16 mm 
photographic recorders are carried in the wing centre section. The 


components are illustrated above. 


sufficient. The movement is illustrated on page 467. 

Directional control is obtained through wing-tip fins and 
rudders of conventional appearance and, although trim- 
ming tabs. were originally fitted, these have now been 
eliminated. A straightforward double linkage looks after 
the differential movement. Considerable use is made of 
the rudders, as ailerons have very little turning effect on 
flying wing aircraft, and an increased flying range is said 
to result from the use of the former type as opposed to 
drag rudders of the kind favoured by German designers of 
all-wing aircraft. The pressure-balanced control, as used 
for the controller, is equally suited for use as a rudder; 
the vents, however, are positioned rather differently with 
relation to the pressure chamber as shown in the illustra- 
tion on page 467. 


Flight Characteristics 


It is not possible to test a glider in quite the same way 
as a powered prototype in that the short periods of free 
flight must be used to make as many observations as 
possible. It is not economical for the pilot to fly around 
and get used to the glider as he would in the case of 
powered aircraft. On the subject of general handling, it 
is understood that a creditable degree of stick-free stability 
has been achieved and both rudder and aileron control are 
good. Elevators are exceptionally sensitive by comparison 
with the other controls, or with those on a conventional 
aircraft. Without flaps, the rate of descent is about 500 
ft/min, but with 30 deg flap the steepness of approach 
and rate of descent are greatly increased. Full flap—4o 
degrees—is not generally required or used. 

The maximum speed permitted is 250 m.p.h., the normal 
gliding speed is around 120 m.p.h. and the stall occurs at 
60-65 m.p.h. For initial approach 100 m.p.h. is a com- 
fortable speed and, ‘‘ over the hedge,’’ 80 m.p.h. is ade- 
quate. 

The glider has a surprisingly long free-landing run after 
touch down at about 65 m.p.h., and, for direction, will 
answer quite well to controls without use of brakes until 
the speed is low. In towed flight it is very steady, sits 
high above the tug and, to an observer in the Whitley, 
gives a ‘‘ kite-flying ’’ impression. 
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PART II—By Wing Commander MAURICE A. SMITH, D.F.C. 


ARGET indicators used for marking an aiming 

point on the ground at night were, in effect, a 

large number of coloured incendiary candles 
packed in light metal bomb-like containers. The normal 
colours were red, green or yellow, and various burning 
times up to 30 minutes were available according to 
intensity. The fusing was under time or barometric 
control, and a small explosive charge was arranged to 
drive the candles out of the canister just before hitting 
the ground in order to spread them over a small area. 
Two sizes of T.I. were in normal 


the capacity required for the trip (full tanks were not 
usually needed, and no superfluous fuel was carried). 
By this time every detail of the marking and attack 
would have been worked out and co-ordinated at a flight 
planning conference, and after an “operational” meal, 
all that was left before take-off was to brief the P.F.F. 
and main force crews on marking methods and colours, 
route, navigation, signals, defences, the latest weather 
and winds, special information from intelligence sources 
on particular methods of escape, and action to be taken 

if forced to “‘bale out.’””’ The crew 





usage, 250 and 1,000 lb. These 


figures represented the weight of a 
bomb of corresponding size for the 
bomb stations on the aircraft, not 
the weight of the T.I. The T.I.s 
were virtuall¥ impossible to extin- 
guish, and the enemy were never 
able exactly to reproduce the 
colours in their decoy marking. 


N the first instalment of this account 
of the work of Pathfinders, the difficulty 
of pin-pointing at night, and the con- 
ception of Pathfinder Force were 
discussed. Radar aids and marking 
procedure were also described. In this 
concluding part, an account of planning, 
of marking for special targets, and of 
some of the difficulties experienced 


interrogation and raid assessment 
conferences which followed each 
attack have already been men- 
tioned. 

As the war progressed, targets 
necessitating a deep penetration of 
German territory had to be at- 
tacked, and often the priority was 
such that ideal conditions could not 











“Spot fires ’’ were another type of 
ground marker used for certain 
pin-point targets, and also for route-markers or for wind- 
finding datum points. Red, yellow or green spot fires, as 
the name suggests, give one bright, compact spot instead 
of a patch of brilliance as in the case of a T.I. 

For sky-marking, small, short-burning red, yellow or 
green flares were fitted with parachutes giving them a 
very slow rate of descent, and as a distinguishing mark, 
“stars”’ of a different colour dripped from them at 
intervals. These, like the attacks for which they were 
used, were known as Wanganuis. 

There was, of course, a good deal more to the planning 
of a bombing raid than the selection of marking and 
bombing techniques. An operational day in a P.F.F. 
squadron started with the preliminary warning to all, 
followed by notification of the target to those few 
responsible for planning the attack. The weather fore- 
cast was examined, and the size of the total force settled; 
next, depending upon the marking method to be 
employed, a marking team was selected, and the special 
stores and bombs fused and brought from the bomb 
dumps. The crews would next be notified and their 
aircraft thoroughly checked, tested and refuelled up to 
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during night bombing raids is given. 
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_}| be awaited. It therefore became 

customary to provide for an alterna- 
tive method of attack in the event of weather being found 
to differ from that predicted. The enemy, too, were intro-' 
ducing all sorts of cunning into their defences in the form of 
decoy marking in open country near the target, and decoy 
fire sites to attract the bombs of crews harassed by flak and 
searchlights. Over some targets, such as oil refineries, 
appeared thick smoke-screens while nearby would be an 
elaborate dummy factory exposing a few chinks of light. 
Demoralising “scarecrows,” in the form of large explo- 
sions resembling a bomber receiving a direct hit from an 
anti-aircraft shell, appeared in the air near the bomber 
stream, and false instructions were, on occasions, issued 
by radio to the crews. 


The Master Bomber 


Experienced crews were not much affected by these 
devices, but the large number of newer crews required 
some direction. It was for this reason, and the need for 
decisions on marking and plan of attack in the target 
area, that the Master Bomber made a timely and logical 
entry. Known variously at first as Master of Ceremonies 


a 








or Controller, the Master Bomber 
was, in effect, the personal repre- A yellow target indicator 
sentative of the Air Officer Com- _— pane Greve ene 
: z level and spreads its 
manding, in the target area. Of candles over a section of 
Squadron Commander status, he _ the factory target to give 
was given complete control of the an aiming point. 
attack after most careful briefing: 
The Master Bomber needed few special attributes except 
a clear head, a clear voice and an intimate knowledge of 
marking and bombing techniques. It has been said that 
“only men of proved ability, possessing the qualities of 
leadership, flexibility of outlook, clear judgment and 
capable of immediate reaction to changed circumstances, 
were selected for the job.”” Certainly, the Master 
Bomber had a responsible and often trying job, for he had 
to remain in the target area for the duration of the 
attack, often at a very low altitude, and regardless of the 
dangers and distractions of enemy defences. A Master 
Bomber was employed on many of the most successful 
attacks of the war, and after an introduction in May, 
1943, took part, on the night of August 17th-18th, in the 
highly important raid on Peenemunde, the German 
V-weapon research establishment. 


Boost for Morale 


Providing all went well with an attack, the duty of the 
Master Bomber was, to a great extent, a psychological 


Light patterns over Hamburg. Searchlights make weird traces while 
heavy flak shells. produce beautiful palm-like flashes on bursting. On 
the ground may be seen the muzzle flashes from the heavy A.A. guns. 
Arrows indicate flak bursts, A searchlights, and B muzzle flashes. 





Py 


7 
f , v 





FLIGHT 


brbsha a tee 


one. As a ‘skipper’ once remarked after a raid in the 
Leipzig area, ‘‘ It’s not always so much the instructions 
‘you notice, but the relief at hearing a good English voice 
getting things organised ahead.of you after that long slog 
through flak and dirty weather.” Certainly any sort of boost 


to morale was a good thing as the target area loomed up. 
Radio communication during raids presented ever- 
varying problems. From take-off until the target was 
reached, complete radio silence was normally observed 
by all aircraft. However, a W/T listening watch was 
kept by wireless operators, and an individual aircraft or 
all aircraft could be sent instructions from base; or, in 
emergency, they could send messages back to base. 
Should airfields become unfit to receive returning 
aircraft, diversion instructions would be given through 
this medium. On high-priority targets, in the later 
stages of the war, it was also customary for the Master 
Bomber provisionally to estimate the - 
probable degree of destruction caused by 
the raid, and to have his assessment 
transmitted back to base on leaving the 
target, thus giving perhaps three extra 
hours for the planning of a repeat daylight 

attack should this seem necessary. 
For inter-communication between air- 
craft or for local airfield control, H/F 
radio (T.R.1196) was used in Bomber 
Command until shortly after D-Day, when 
V.H.F. (T.R.1143) began to be sub- 
stituted or introduced in addition. With 
the general introduction of V.H.F. inter- 
communication was greatly improved and 





target area control was made somewhat 
easier, both clarity of reception and range 


being increased. In the event .of the 
primary frequency being jammed, alter- 
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native channels for target controlling 
were arranged, and radio-link aircraft were 
usually provided to pick up instructions 
on V.H.F. channels and to relay them by 
W/T for confirmation, or for the benefit of 
any aircraft with V.H.F. unserviceability. 
Wind vectors to be set on bomb sights were 
also passed in this way by specially 
selected crews, for the benefit of less 
experienced crews or those with unservice- 
able navigational equipment. Code words 
were always used to identify Main Force 
and: Master Bomber and for important instructions such 
as ‘cease bombing” or ‘‘abandon mission.’’ Other normal 


. instructions were broadcast in plain language, 


. The marking technique normally used by No. 5 
Group’s Pathfinders was a modified form of Newhaven. 
_ Aseparate word should be said about this Groiip, which, 
» towards the end of the war, was employed against 
| specific small targets such as flying-bomb sites, canals, 
» marshalling yards, and especially oil refineries.- For such 
| compact targets, extreme accuracy and concentration of 
' bombing was required over a small area, otherwise only 
_ tepairable damage instead of complete obliteration resulted 
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To the bombers overhead, 
T.1.s appear as a small splash 
of colour made up of tiny but 
brilliant pinpoints of light, 
partly smudged by smoke. 


Inaccuracies would mean also 
that many bomb loads would 
be wasted on open country, and 
a second visit necessitated. 

The wmarking scheme was a 
mixture of the visual and blind 
techniques, and both Mosquitoes and Lancasters took 
part. Primary Blind Markers, using instruments alone, 
first dropped green T.I.s as proximity markefs as near 
to the target as possible. Mosquito Markers, and the 
Master Bomber and his deputy, who had arrived in the 
vicinity with the aid of their less elaborate navigational 


IHuminating flares slowly sink and burn out as the first loads of incen- 
diaries fall across the target, at zero or ‘‘H’’ hour for the attack. 


instruments, flew to this datum marking, which was 
followed, after a short interval, by long sticks of 
illuminating parachute flares, released across the target. 
The first flare-wave crews, who “‘dropped blind,” were of 
Primary Blind Marker status, and the visual flare-wave 
crews, who followed, were less experienced, and used 
the early marking as a guide. By the light of the 
flares, at low level, the Mosquito Marker crews, who 
had spent the day memorising the target area from 
photographs, searched for the pre-determined marking 
point and using a dive-bombing technique, placed a 
red or yellow T.I. on this point. The accuracy 
normally achieved was between 100 and 200 yards. 
After assessment by the Master Bomber, the T.L., if 
accurate, was backed up by others as required. The 
Main Force was then given its bombing instructions, 
or, rather, confirmation of them, by the Master 
Bomber. Unless complications arose, the full briefing 
given before take-off enabled the crews to attack 
according to the primary plan. The Master Bomber 
was present at this stage chiefly to supervise, to ensure 
the accuracy of marking, and to deal with emergencies. 


More Aids to Navigation 


. 


Towards the closing stages of the war, more aids in 
the form of special navigational instruments made 
their appearance in P.F.F. aircraft. These included the 
A.P.I. and G.P.I. (Air Position and Ground Position 
Indicators) which, after setting, worked automatically 
in conjunction with the D.R. (Distant Reading) 














compass and the A.S.I. (Air-Speed Indicator) to give 
latitude and longitude positions for the aircraft. 
Another device, “Loran” (Long-range Aid to Navi- 
gation), was also produced. This was an American radar 
grid navigational system somewhat similar to Gee, intro- 


of the target, and the crews briefed to delay bomb 
release by a predetermined number of seconds, on a 
fixed heading, after the marking had passed across the 
bomb-sight graticule. An alternative to this ‘‘overshoot”’ 
method of bombing was the vector method, for which a 
calculated false bombing 





Anglo - American know- 
ledge and _ requirements. 
The ground equipment 


duced as a result of pooled 
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wind was set on the bomb- 
sights so that bombs aimed 
at an off-set marker would 
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consisted of pairs of sta- 
tions, master and slave, situated about 400 miles 
apart, which radiated pulses continuously. The air- 
craft carried a receiver, and a cathode-ray tube 
indicator to measure the difference in time of arrival of 
corresponding pulses from the two ground stations. The 
maximum range of Loran, which was intended in 
particular for the Japanese war theatre, was in the 
region of 1,500 miles on sky waves (‘‘E”’ layer reflection) 
and 800 miles on ground waves over sea, with less over 
land. The use of sky waves was normally limited to 
night flying. Considerable skill was required of navi- 
gators to select the correct pulses, but the range of Loran 
made it very useful on night operations in the European 
theatre when deep penetration of German territory was 
called for. 


Some Problems and Solutions 


It is appropriate to mention a few of the marking and 
bombing problems successfully solved on night operations 
and certain questions come to mind at once. For example 
why did not fires, smoke and bombing obliterate the 
marking when an attack started? This did at first occur, 
but was later prevented in various ways. First, for an 
attack of long duration, a succession of Pathfinder waves 
were provided to back up or re-mark as dictated by 
requirements during the course of the raid. Secondly, 
the marking point could be chosen at the up-wind edge 
of the target, and aircraft briefed to run in down-wind. 
This had the advantage of giving a view clear of smoke, 
and a fast passage through the heavily-defended area; 
however, it reduced the period for the bombing run, and 
tended to hurry the bomb aimer, especially in poor 
weather conditions. On certain attacks, the marking 
point could be brought as much as half-a-mile up-wind 





actually fall on the target. 
Another question which might be asked is how, in an 
attack on a city, crews avoided placing an over-con- 
centration of incendiaries in one area at the expense of 
another. This problem was solved by briefing crews or 
squadrons to attack on a number of different headings 
with varied short periods of delay before release of 
bombs and after sighting. Aircraft thus fanned out and 
dropped their loads evenly over the target. To avoid 
collision risks, crews on different headings were also 
briefed to take different height bands at the target. 


Beginning of the End 


Once it was within the power of Bomber Command to 
hit and destroy in one blow any known target in enemy 
territory, the defeat of Germany was unmistakably 
foreshadowed. The devastating effect on the morale of 
the German people on seeing their important cities 
relentlessly destroyed is still to a great extent incalcul- 
able. With the participation in round-the-clock attacks 
by the American Air Forces and other commands of the 
R.A.F., the realisation must soon have come that 
eventual defeat was inevitable. 

If, in spite of our determination to preserve peace, 
there are to be wars in the future, it is improbable that an 
active Pathfinder Force in anything like its World-War 
form will be resurrected. Radio (including radar) control 
of pilotless aircraft or other projectiles from home bases 
appears to be the next stage of development. Path- 
finder Force of Bomber Command will, therefore, be 
associated for all time with the 1939-45 War against 
Germany, and future historians will endorse the present 
belief that Bomber Command, more than any other 
single force, was responsible for the ultimate defeat of 
Nazi power. 


As an incendiary attack is completed and aircraft turn for home, a rear gunner sees fires begin to take hold. White incendiaries merge with orange 





. and red flames, and heavy black smoke from oil tankers in the marshalling yard, starts to billow upwards. 









































Northrop 
Activities 
Details of the XB-35 Flying-wing 


Bomber : F-15 Reporter Photo- 
Reconnaissance Development 








are noted for their enterprise, none is better 

known in this connection than the Northrop 
‘Company. President of the corporation, John K. 
(Jack) Northrop, has pioneered many novel and 
advanced designs, and as long ago as 1923 he toyed 
with the flying-wing idea. In 1928 he built a small aircraft 
of flying-wing conception but having twin booms to sup- 
port tail surfaces. Recent examples to appear include the 
N-1M all-wing flying scale model, which completed 200 
flights before honourable retirement, and the XP-56, first 
American tailless, pusher fighter. The Black Widow, to 
mention a rather more conventional] aircraft, is believed to 
be the first aircraft specifically designed as a night fighter. 
It was used. with success in the East in the later part of 
the war and was also in limited use against flying bombs 
at home. Its controls were of particular interest. 
' In producing the XB-35, first large-scale flying-wing 
bomber, the Northrop Company have drawn on many 
years’ experience of such types, and in particular upon 
information obtained from the N-1M and from four 6oft 
scale models produced for study of flight characteristics. 
Construction of the full-scale aircraft was conimenced in 
January, 1943, and it was completed and wheeled out. for 
engine running, etc.,.some two weeks ago. The design 
was Originally submitted in September, 1941, and work on 
a preliminary contract on a cost-plus-fixed-fee basis started 
in 1942. The cost of the first aircraft is estimated at 
$13,000,000. 
A new alaminium alloy known as Alcoa, said to be 


Beet American manufacturers generally 
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Developed from the Black 
Widow, the Reporter differs 
chiefly in its engine cowl- 
ings and cockpit enclosure. 


stronger than previous materials of a similar nature, has 
been used in the construction of the XB-35, which has a 
dry weight of approximately 89,000 lb and a designed 
useful load of 73,000 Ib. The overload gross weight is 
expected finally to be 209,000 Ib. 

Of roughly boomerang shape, the bomber has a span 
of 172ft and a wing area of 4,000 sq ft. These figures 
make an interesting comparison with those for the Boeing 
Superfortress, largest operational 
bomber to date, which has a span of 
141ft.-and a wing area of only 1,739 
sq ft. The root chord of the flying 
wing is 37.5ft and at the tips the 
planes taper off to oft 4in. A tricycle 
undercarriage is fitted, with dual main 
wheels of 5ft 6in diameter, and a nose 
wheel 4ft 8in diameter. 

As reported last week in Flight, 
when a first photo of the XB-35 was 
published, the power is provided by 
four Pratt and Whitney 4-row radial 
Wasp Majors, each producing a full- 
power rating of 3,000 h.p. _ E’iight- 
bladed counter-rotating pusher air- 
screws of Hamilton Standard type are 
driven through extension shafts and 
are capable of pitch reversal for brak- 
ing. The engines are entirely :con- 
tained in the wing and characteristic- 
ally each is equipped with two single 
stage turbo-superchargers. Cooling 
and intake air is: collected through 


An artist’s impression of the XB-35 
bomber in flight. Some idea of the 
armament and the finished appear- 
ance of the faired-in extension shafts 
and airscrew spinners may be gained. 
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ACTIVITIES (CONTINUED) 





Two recent close-ups of the XB-35 reveal (left) the offset cockpit bubble, transparent nose and a section of the leading-edge air- 


intake ducts. On the right are seen the pairs of four-bladed co-axial airscrews without their fairings or spinners. 


Figures in the 


foreground lend perspective to this 104-ton bomber. 


long duct in the leading edges and taken through plenum 
chambers where the forward motion of the aircraft builds 
up pressure. It seems strange that a high-speed high-altitude 
flying-wing bomber so eminently suited to gas turbine engines 
should have large, heavy, complicated piston engine installa- 
tions. Presumably this is'due to the fact that no suitable jet 
units are at present available in America. 








XB-35 DATA 

3 = rh ats ec 172fe 
ge Se ee 
Length see ice os 53fe lin 
Wing area ... 4,000 sq fe 
Root chord ease 37ft 6in 
Tip chord ... ae ose ole aed aah ate es 9ft 4in 
Design weight (empty) ... one awe a jive ee 89,000 Ib 
Design weight (loaded) ... 2 eat pre ae ..- 162,000 Ib 
Overload weight ... : 209,000 Ib 
Elevon span toe oe 34ft 6in 

Engines 

Pratt and Whitney Wasp Majors we. (2 x R-4360-17, 2 x R-4360-21) 
Normal power... Ae i 3 se see .-» ° 2,500 h.p. 
Maximum (military) power on aie is poe 3, h.p. 
Dry weight (less air scoops, gear boxes, shaft, etc.) ... 1295 Ib 
Airscrew clearance ; bie See as “34 ft Bin 

Airscrews 
&-bladed Hamilton Standard Super-Hydromatic, diameter ... 1Sft 4in 








Controls on flying-wing types are always of interest, and the 
Northrop Company are known to have developed a special 
servo-system. Elevators and ailerons are combined in a single 
elevon and are operated in the normal manner by the pilot who 
is, however, assisted by a powerful hydraulic power-booster 
interconnected with a pneumatic ‘‘feel’’ device. Eight 
hydraulic pumps are employed and together they absorb 
92 h.p. The pneumatic system applies appropriate loading to 
the controls to give normal balance. ‘ 

The rudders resemble double split-flaps on the trailing edges 
near the wing tips. They operate on the drag principle and 
there are no vertical conirol surfaces. The hydraulically 
operated landing flaps occupy the centre portion of the wing 
trailing edge and are each 2oft long and some 6ft wide. 

Slots, normal in operation, are provided in the wing leading 
edges. These contribute to safe handling near the stall, but 
interrupt the clean surface of the wing and serve no useful 
purpose at higher speeds. Special doors have therefore been 
designed which open automatically at low speeds, but at high 
speeds close over the:slots and restore the smooth wing contour. 

An unusual A.C. electrical system is employed to reduce in- 
stallation weight. With the exception of the controls most 
other services, turrets, bomh doors, landing gear, etc., are elec- 
trically operated. Four engine-driven alternators supply the 
4oo-cycle, three-phase, 208-volt A.C. cireuit. 





A modified Minneapolis-Honeywell automatic pilot (Elmer in 
America) has been developed for the XB-35 which employs 
four (i.e., one extra) servo motors and is rather larger than the 
standard type. 

The active crew ot the bomber comprises nine men—pilot;, 
bombardier, navigator, engineer, wireless operator and turret 
gunners—and in-wing cabin space is provided for six more 
reliefs for long operations, 

Few details of the armament of the XB-15 are as yet avail- 


. able; however, two turrets are situated midway in the wing 


top surface, outboard of the engines, and a four-gun turret is 
located in the dorsal position. To the rear of the dorsal turret 
there appears to be a fire-control cupola, and the streamlined 
fairing extending from it beyond the trailing edge in the centre 
probably houses defensive armament, 


The Northrop F-15 Reporter 


To meet requirements in the Pacific area the design of the 
F-15, modified P-61 Black Widow, was commenced in mid- 
1944. Known as the Reporter, this photographic-reconnais- 
sance aircraft has a range of 4,000 miles, a ceiling of 35,oo00ft 
and a top speed in the region of 440 m.p.h. Of particular 
interest is the cockpit enclosure, which is among the largest 
free-blown bubbles ever produced. 

Six cameras can be carried, and twenty-four optional arrange- 
ments permit eleven different types of mounting. The crew 
sit in tandem, and either member can pilot the aircraft or 
operate the cameras. Foure and aft armour plating is pro- 
vided, and below and behind the cockpits is carried a 500- 
gallon fuel tank. 

An interesting feature which, together with the full-span 
landing flaps, helps to give the F-15 its good low-speed 
manceuvring and landing characteristics are the retractable 
ailerons which move into the trailing edge of the wing. 

Pratt and Whitney R-2800-C engines with special broad- 
bladed 12ft 8in diam. Curtiss electric airscrews are fitted. They 
have turbo-superchargers and develop 2,100 h.p. for take-off. 
The span is 66ft, the length 5oft 3in, and the weight 28,000 lb. 





HONOUR FOR PROFESSOR SOUTHWELL 


es aviation circles will applaud the award, by the 
Institution of Civil Engineers, of the James Alfred Ewing 
Medal for 1945 to Professor R. V. Southwell, M.A., LL.D., 
F.R.S., for specially meritorious contributions to the science 
cf engineering in the field of research. 

Professor Southwell, now Rector of the Imperial College of 
Science and Technology at South Kensington, was closely 
connected with aviation in the early days. After serving with 
the R.N.A.S. and R.A.F. on non-rigid airship work, he became 
superintendent of the Aerodynamics Department at the N.P.L. 
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are fitted to every post-war 
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British civil aircraft, including the 


AUSTER 


% There are 10 separate items of 
Smi:hs Aviation equipment on 
the Auster. 
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BACK AGAIN 


ey British South American Airways Lancastrian, Star 
Land, commanded by Air Vice-Marshal D. C. T. Bennett, 
arrived back at London Airport last Sunday evening at the 
conclusion of its survey flight to, and across, South America. 
The purpose of the flight was to investigate possible extensions 
to the present B.S.A.A. schedule. 


ROUND DOZEN 


1 ptrok has ordered twelve Short Solent flying boats, 
through the ubiquitous Ministry of Supply. These are 
for use on the Far Eastern service on the run between Singa- 
pore, Hong Kong, and Shanghai. This order is in addition 
to one placed earlier for Sandringhams, but these will now 
be Sunderland Vs. It is suggested that, by the time the 
Solents are in service, Tudor IIs may be available for other 
sections of the Empire routes. 

Meanwhile, the first of the five Constellations has been de- 
livered to the B.O.A.C. handling party in the United States. 


ATLANTIC INCREASE .... 


AST week we mentioned that the transatlantic air service 
of Trans-Canada Air Lines had been increased to four 
times weekly. It now appears that T.C.A. aim at improving 
the service still further to five flights each way in the very 
near future, and that the target for July is one flight a day 
in each direction. At present 
Lancastrians are used on this) = 
service, but in due course the 
company will employ the Mer- 
lin-engined Skymaster for 
transatlantic flights. It is 
hoped that the prototype of 
this machine will fly in July 
and that the aircraft will be in 
operation before the end of the 
year. 

A week ago Mr. F. M. 
McGregor, who is operations 
manager for the . Canadian 
Government’s transatlantic air 
service, visited this country. 
He first joined T.C.A. as its 
first pilot when the company 
was formed in 1937. During 
his visit he announced that 
Mr. C. S. Hewitt, who has for 
some time been T.C.A.’s station 
manager at Préstwick, is -re- 
turning to Canada to take 
up an appointment at Dorval, Montreal, as base manager for 
Atlantic flights. His post at Prestwick will be taken over by 
Wing Cdr. John A. Ross, who first joined the company in 1938. 


.... NEW SERVICE .... 


K.L.M. Skymaster has just completed a transatlantic 
A proving flight to and from the United States via Prestwick 
in preparation for the regular service which is to begin on 
May 21. Two flights weekly will operate in each direction be- 
“tween Amsterdam and New York, and there will also be a 
charter flight each week between New York and Curacao. In 
September, K.L.M. hopes to introduce its South Atlantic ser- 
vice via Lisbon, Dakar and Natal. 


.... AND RE-ROUTING 


| Geege sai of B.O.A.C.’s return ferry service which fly 
daily across the Atlantic are now landing at Shannon 
(Rineanna) on dive days each week on the inward journey: 
From Shannon, the aircraft fly on to Hurn where the service 
terminates. The outward run, however, does not begin at 
Hurn; instead passengers are embarked at Prestwick, as in the 
past. Nevertheless, on five days each week the outward run 
also is routed via Shannon. These changes have been made so 
that crews will become familiar with the route which will be 
followed by the future transatlantic service. 

The return ferry service will probably continue to operate 
for several months more, but its ultimate span of life has not 
yet been determined. It has now operated without a break for 
five and a half years, and, in over 2,000 crossings, has carried 
20,000 passengers and 3 million pounds of mail and freight. 


Rome,. will be operated with Savoia-Marchetti SM-95s. 
transport powered with four Alfa-Romeo 131s. One of these aircraft has been used in this 
country and was seen (in the distance) at the Farnborough Display last year. 


FLYING BOAT BASES 
| Prog ~Snentacer 4 to a question by Mr. Geoffrey Cooper in the 


House of Commons on May 1, the Parliamentary Secretary 
to the Ministry of Civil Aviation gave an assurance that the 
best expert opinion and all relevant considerations, including 
technical aspects, had been taken into account before any- de- 
cision was made to use Southampton Water as an interim 
flying-boat base. Mr. Ivor Thomas added that the suggestion 
that the British Air Lines Pilots Association had stated that 
Southampton Water could never be considered as a suitable 
seaplane base, and that the scheme was unsafe both for ship- 
ping and for aircraft, had not been confirmed by the secretary 
of that Association. 

The alleged B.A.L.P.A. statement was originally referred to 
at question time on April 18 by Sir J. Lucas after the Parlia- 
mentary Secretary had disclosed that the estimated cost of 
providing temporary docks and other accommodation at 
Southampton, to enable B.O.A.C. to use it as an interim base 
instead of Poole was £80,000. On that occasion, Mr. Thomas 
stated that he accepted the fact that Southampton Water 
could not be regarded as satisfactory. for a permanent marine 
air base, but, while he was not prepared to say for how long 
the interim base would be used, he indicated that a permanent 
marine air base could not possibly be developed in less than 
two years. To mention a period of two years in relation to 
such a project seems to us to be another example of unjusti- 
fiable optimism. 





SAVOIA REDIVIVUS: The first Italian civil air service to be opened, between Milan and 


This is an eighteen-passenger 


: PICA.O. 


N interesting little booklet has been published by the Pro- 
visional International Civil Aviation Organization under 
the title—which might well have come straight from the ITMA 
radio programme—‘‘ What is PICAO?’’ This question must 
have been asked by hundreds of people since the organization 
came into being and the booklet is, therefore, all the more 
welcome. It contains a brief history of P.I.C.A.O., and 
explains the Interim Agreement, Assembly, and Council and 
their functions. 

At the present time, the first regional conference under the 
auspices of P.I.C.A.O. to discuss the operation of civil air 
routes in the European and Mediterranean areas is in progress 
in Paris. The conference began on April 24 and is expected 
to go on for about another week. The U.K. is strongly repre- 
sented by eighteen delegates, sixteen of them from the Min- 
istry of Civil Aviation, and two from the Meteorological Office 
at Air Ministry. In addition these delegates are accompanied 
by eighteen advisers and a secretariat staff of six. 


PRESTWICK AGAIN 


N Wednesday of last week various pointed and other ques- 

tions were asked about the position of Prestwick as a 

trans-Atlantic terminal—and, in particular, in relation to the 
recent agreement with Eire. , 

Mr. Ivor Thomas explained that this agreement would have 
no effect on the planned uses of Prestwick, and said that it 
had nothing to do with the routing of services via Scotland. 
While Prestwick was the present United Kingdom Atlantic ter- 
minal, Rineanna was an intermediate staging post on the 
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service between London and North America. The existing 
Transport Command service between Prestwick and London 
would, he said, be replaced by a civil air service ‘‘as soon as 
possible.”’ 


SOUTHAMPTON’S AIR FACILITIES 


thors Southampton Airport at Eastleigh, which has now been 
derequisitioned by the Air Ministry, will, in future, remain 
open each day from 6 a.m. until dusk, with the exception of 
Sundays when it will open at 8 a.m. In a few weeks’ time, 
when full night lighting equipment becomes available, night 
landings will be possible subject to prior notice. Hangar 
accommodation and 73 octane fuel are available at the airport 
and the airport authcrities hope shortly to be able to provide 
87 octane fuel as well. There are Customs facilities daily from 
6 a.m. to Io p.m 


TRANS-AUSTRALIA 


HE Australian National Air Lines Commission has decided 
to give the Government-operating company the name of 
Trans-Australia Air Lines, and the first of the two Douglas 
Skymasters ordered by the Commission is expected in Septem- 
ber, with a further two in October. These DC4s will be Merlin- 
engined, so that there will be standardization on the Pacific 
route; it will be remembered that Trans-Canada’s Skymasters 
will also be so powered. The Australian policy in this matter 
is, in any case, one of standardization, and a Sydney factory 
is, we hear, being tooled up to produce Merlins. 


D.H. SPARES 


LTHOUGH both the Fox 

Moth and the Moth Minor 
have been ‘‘ orphaned ’’ in this 
country as far as spares are 
concerned, it is now possible to 
obtain parts for both these 
types from two of _ the 
Dominion D.H. companies. 
Now that the Canadian factory 
is producing an improved Fox 
Moth there is hope of revival 
of servicing possibilities. At 
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There were a few excitements on the 
run-up—during which the mooring cable parted under the 


Aires and Montevideo. 


load—but all was well. C.A.U.S.A. have previously been 
using Junkers 52 seaplanes on their services, 


BREVITIES 


When the first Dutch aircraft left Schiphol Airport on the 
Moscow-Amsterdam service a few days ago, it carried: 30,000 
Dutch bulbs as a gift for the city of Moscow. 


* * * 

The Interim Council of the P.I.C.A.O. has proposed that 
thirteen weather ships should be maintained in the North 
Atlantic. These will also be used for air traffic control and 
rescue work. 

* * * : 

Chambers of Commerce and similar civic organizations in 
America are now permitted to intervene, in their own right, 
in cases before the Civil Aeronautics Board which involve new 
routes or other formal proceedings. 

* 


* * 

Trans-World Air Lines have appointed Capt. John T. Murphy 
as their Irish Iraffic representative. Capt. Murphy served in 
the Eire army as Staft Officer to the Director of Supply and 
Transport Services during the war. 

* * * > 

Peruvian International Airways has been given permission 
by the Peruvian Government to establish an airline between 
Lima and Montreal with stops at Panama, New Orleans and 
Washington or New York. The service may later be extended 
to other countries. 

* * * 

Agency and service agreements have been reached between 
Tata Air Lines and Trans- 
World Airways, to cover oper- 
ations in India. 

* * * 

A new air service which will 
start operations in India in 
August this year, linking Cal- 
cutta, Bombay and New Delhi, 
has been formed by Mr. K. S. 
Balakrishnan. The company 
will be known as Bharat Air- 
ways, Ltd. 

* 


* * 


Mr. T. L. Hogan, Chief Air- 





the same time, the Australian 
company has re-purchased a 
quantity of Moth Minor and 
Gipsy Minor spares from the 
R.A.A.F., and these are avail- 
able at pre-war prices. 


~ ANOTHER CHARTER COMPANY 


A NEW air taxi concern, Kenning Aviation, Ltd., of Ken- 
ning House, Sheffield, will shortly be starting operations. 
At the moment the company is awaiting delivery of D.H. 
Rapides, for the hire of which there will be a charge of 2s 6d. 
a mile. One of the directors is Wing Cdr. Roy Harben, of 
Air Training, Ltd., Derby, and, at least for the moment, the 
company will use the Derby airfield as.a base, passengers being 
picked up by car from there to home. The general idea, in 
any case, is to provide a door-to-door service for Midland 
residents. 


SUNDERLAND STORY 

LTHOUGH not very recent history, the story of the 
delivery of two more Sunderlands to South America may 
have interesting repercussions in the future. In this case these 
aircraft were delivered to C.A.U.S.A.—Compafia Aeronautica 

Uruguaya, S.A.—for operations across the River Plate. 
Apparently the boats were ordered by C.A.U.S.A. and con- 
verted into sixty-seaters. The. managing director of the com- 
pany came over to this country, but, not unnaturally, found 
considerable difficulty over the present-day international 
requirements in such matters. The boats had been insured 
by a firm in Lloyd’s, and the chairman of this firm decided 
thereupon to take. the whole thing over, engaging the necessary 
crews and making the various arrangements. He himself, 
with the aviation co-director, flew over in the first of the 
boats—an effort which considerably impressed the Uruguayans. 
There was &n exciting (and possibly apocryhal) epilogue 
when, after the arrival of the first boat, the managing director, 
Col. Don Tydeo Larre Borges, who had never before handled 
a Sunderland, more or less immediately took a hull-full of 
blissfully confident passengers on a trial run between Buenos 





They say it’s the Tudor Thirty 


port Engineer to the Eire De- 
partment of Industry and Com- 
merce, has left Shannon Airport 
for America in order to study 
the latest developments in the 
United States in the design and layout of airports. 

* * * 

Criticisms are being made locally of tie fares now being 
charged by the East African Airways Corporation, which took 
over from the old Wilson Airways. For instance, while the 
landplane fare between Dar-es-Salaam and Mombasa _ was 
£6 tos, that by flying boat is £11. 

* * * 

Butler Airways of Australia has now been floated as a public 
company with a capital of £200,000. It operates internal 
services from Sydney, and its managing director is Mr. C. A. 
Butler, who made a record-breaking flight in a Comper Swift 
between London and Australia. 


* * * 

The first Constellation belonging to Panair do Brasil, S.A., 
to arrive in this country, landed at the London Airport re- 
cently. It was the first airliner of a foreign airline company 
to use the airport. Panair do Brasil are to employ four.of 
these machines on a weekly service from Brazil to England via 
Dakar, Lisbon and Paris. 


* * + 

Luxury air cruises to Switzerland at a cost of £75 per head 
are to be run throughout the summer beginning on May 31st 
by Sir Henry Lunn, Ltd., the travel agents. Yorks will be 
used, and there will be two flights leaving London each week 
for Zurich. The cost of the cruise includes rail fare between 
Zurich and a selected. destination, and fourteen days’ hotel 
accommodation at first-class hotels chosen by the traveller. 


* * * 

Mr. G. A. Auguste and Mr. G. Ashton, who are employed at 
B.O.A.C.’s Bournemouth station, will this year have served 
jointly for 50 years in civil aviation. Mr, Auguste is Senior 
Traffic Officer at Poole, aud Mr. Ashton is in charge of the 
Import Bonded Warehouse at Hurn. 
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Jet Propulsion | 
for Civil Aireraft 





PAPER BY 
MAJOR F. B. HALFORD, 
F.R.Ae.S., M.S.A.E. 


Hypothetical Air Liner for High-speed, High-altitude Operation : 


Axial-flow Power Units : 


N Wednesday, May tst before an audience of tech- 
nical and non-technical members and guests of the 
Royal Society of Arts, Major Frank Halford, de- 

signer of the D.H. Goblin and Ghost engines, read his 
paper on Jet Propulsion. He commenced by reviewing 
very briefly the history and working principles of jet power 
units and then turned his attentidn to pure jet propulsion 
for civil airliners. 

Major Halford dealt simply and concisely with the advan- 
tages, requirements and problems associated with aircraft 
as a means of transportation under headings of speed, drag, 
inefficiency of airscrews at very high speeds, and the effi- 
ciency, almost limitless power and simplicity of jet units. 
His explanation, in simple terms, of compressibility and its 
kindred problems was excellent. 


Aircrait and Engines—One Problem 


In more detail, Major Halford dealt with the need for 
air-conditioning for high-altitude flying and then described 
the features of an imaginary airliner that could be built 
during the next ten years, the time depending upon the 
men and money devoted to such development. ‘‘ Let us 
consider a machine of 190,000lb all-up weight,’’ he said. 
‘* First of all it is quite impossible to split the aircraft and 
its power plant into two separate problems. If we are to 
achieve the optimum overall result the two problems must 
be regarded as‘one.’’ In choosing four power units for the 
hypothetical aircraft he added, ‘‘If we adopt more than 
four it would entail more complication and maintenance 
than is necessary. If we adopt less than four (for long- 
range work) we should: not be in a happy position in the 
event of one unit failing in the air. Four, therefore, appears 
to be the ideal number, providing the units can be installed 
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The trend of development of blade materials for gas turbines. 
The curve is based on the assumption of 300 hours’ life at full 
duty with a blade stress of 11 tons/sq in. 


Performance and Costs 


TRANSATLANTIC TYPE 








General Characteristics. 


Total weight 190,000 Ib 
Wing loading = one aa % 58 Ib/sq fe 
Engine static Y inns (nominal rating) a « 4x 12,000 Ib 
? (on passengers ‘and luggag e at 230 Ib 

+3,500 Ib 


Payload—non-stop 

New York-London } 15,000 Ib mail Fandjor freight 

Cruising speed 615 m.p.h. at 40,000 ft (M=0.925) 

Take-off run, still” air, hottest day rancceace3 in New York 
(104 deg. F. “i «+» 2,000 yd to 50 ft 


guntees Times eae ‘Coots 
- ‘ Sans for —_ westerly wind of 50 m.p.h.) . 
epart London 6 p.m. . 
Arrive New York 8.06 p.m. E.S.T. Elapsed time 7 hr 6 min 
Depart New York 12 midnight E.S.T. 
Arrive London 11.14 am. G.M.T. 
Single fare ve eee : 


. 


Elapsed time 6 hr 14 min 
.. Approx. £60 








without adding appreciable external drag, and we will 
place them in the wings as we shall need all the fuselage 
space for passengers, mail and other purposes.’’ 

With regard to the selection of the jet units he said, 
“* Now at, say, 40,o0oft, the aircraft in view needs a total 
thrust of 10,200lb to propel it at its selected cruising 
speed. This means that each of the four units must be 
designed to give a thrust, at 40,o0oft of 2,550lb for the 
minimum possible fuel consumption. Bearing in mind 
what has been accomplished to date, and allowing for im- 
provements which can reasonably be expected in the near 
future, I suggest that the following design target figures 
need not be considered unreasonably optimistic for a jet 
engine cruising, say, at 404 oooft at 600 m.p.h. 

Expansion ratio .. .. I5:1 

Compressor efficiency .. 85 per cent - 

Combustion chamber 

“‘drag’’ efficiency 95 per cent 

Specific fuelconsumption 0.88 lb/hr/Ib thrust. 

On the subject of the take-off possibilities of such a unit 
Major Halford said: ‘‘ Here we come up against a design 
‘critical.’ 1t has become common knowledge that one of 
the main difficulties which faced Air Commodore Whittle 
and pioneers of the gas turbine was the lack of suitable 
material for the turbine blades, which have not only to 
operate in gas temperatures of over 600 deg C, but which 
are, at the same time, subjected to centrifugal and bending 
stresses of a high order.’’ (The progress made in turbine 
blade material is graphically illustrated, left.) 


Turbine Blade Temperatures 


‘‘For take-off purposes we do not mind if the specific 
fuel consumption increases; all we want is the highest 
thrust in order to reduce the take-off run to the minimum. 
In a given turbine this would depend on what temperature 
we dare to run the turbine blades, and for.the turbine we 
have in mind I. think a maximum blade temperature of 
850 deg C—corresponding to a gas temperature of 
1,000 deg C at entry to the turbine—should be obtainable 
by 1950. Perhaps one ought to add that there is an alter- 
native to this continuous chase after higher temperature- 
resisting materials for turbine blades, namely to cool the 
blades internally with air or water. In practically all their 
jet units the Germans adopted air-cooled turbine blades, 
owing to their wartime shortage of suitable heat-resisting 
materials. The temperatures mentioned,’’ said Major 
Halford, ‘‘ would ensure a maximum take-off thrust from 








474 





FLIGHT 


MAY 9TH, 1946 


EMPIRE TYPE 








PROPULSION 
CIVIL AIRCRAFT 


bh 
FOR 





Distance | Averace 
i Wind, 
m.p.h. 


Number | 


in o 
Miles Stops 





each of the four power units of 15,000 Ib.’’ 

A schematic drawing of the imaginary jet 
unit was illustrated. The diameter was 5ft, 
the length 17ft, and the weight 6,000 lb. It 
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was intended to run at 6,200 r.p.m. and to 
give a nominal static thrust of 12,000 Ib. at 
800 deg C before the turbine. A_ 14-stage axial-flow com- 
pressor was driven by a three-stage turbine, developing a 
maximum of 28,500 h.p. 

Turning to the subject of the aircraft, Major Halford 
said: ‘‘ The main object in view is to design a machine 
of the highest possible cruising speed, taking, the fullest 
advantage of the jet units envisaged, but with due regard 
for the limitations imposed by compressibility problems. 
It is suggested that the designed cruising speed (M=0.925) 
should not be regarded as unduly optimistic. Aircraft 
designers may differ as to the best way of avoiding the 
onset of the compressibility problem; one might adhere 
to the standard plan form of the wings but use ultra-thin 
sections ; another might prefer to sweep back the wings and 
remove the tail with the same end in view; while yet 
another might decide to suck away the boundary layer.”’ 


Transatlantic Costs 


The general characteristics of the machine based on 
trans-Atlantic services were then illustrated in tabular 
form (page 473), and it was pointed out that each machine 
was deemed to make one return trip per 48 hours; this 
would average under seven hours flying per day. Tankage 
for 10,000 gallons of fuel would need to be provided, and 
each machine would cost between £300,000 and {500,000 
depending upon the quantity produced. Of this cost each 
jet unit would account for at least £20,000. Also given 
in the table, previous page, are the journey times and costs 
for the same service, and fares were based on the assump- 
tion that to-day {go is the proper figure to charge for trans- 
Atlantic cruising by air. 

Major Halford then went on to discuss the use of the 
aircraft for Empire routes. He said: ‘‘ The payload can 
be increased to 22,000 lb, whfch allows 72 passengers and 
luggage with an additional 5,400 lb of mail or freight for 
stages up to 2,200 miles. The total weight is reduced to 
176,500 lb and the take-off run:in:still air with 120 deg. F. 
air temperature is about 1,950 yards to reach a height of 
50ft above sea level assuming present-day gas inlet tem- 
peratures of 800 deg. C.”’ 

Some representative journey times and costs for this 
service were tabulated (see above): Concerning them 


The Ghost II, latest de Havilland jet unit designed by Major Halford, gives a static sea-level 
thrust of 5,000 lb. The ten combustion chambers (the Goblin series has sixteen) are fed 
through forked ducts of unusual design. 


the lecturer said: ‘‘ The estimated Empire route fares 
quoted in the table are based on a direct operating cost © 
of 9.5d per ton-mile of payload, and it is interesting that 
a directly comparable estimate of the direct operating costs 
for a machine of the DC4 type, operating over similar stage 
lengths, gives 15.2d per ton-mile with a cruising speed of 
274 m.p.h., i.e., the direct operating cost of a slower 
machine is 60 per cent greater. I ought to make it clear, 
that in the calculations if direct operating costs, the price 
of petrol for the piston engine has been assumed as 2s 
per gallon, while the price of paraffin for the jet unit has 
been taken at 1s 4d per gallon. 
the same price per gallon (2s) the jet-propelled liners’ 

operating cost would be 12d per ton-mile as against 15.2d 

per ton-mile for the DC4 type machine. It is submitted 

that the jet air liner of the future will be able to offer 

considerably higher speed than present transport and at 

appreciably lower cost. Furthermore, at speeds: of the: 

order of 600 m.p.h. the specific consumption of the simple. 
jet engine works out. at only 0.54 lb of fuel per thrust 

h.p./hr. which is as good as the performance of a piston 

engine and airscrew combination at about 300 m.p.h. and 

is considerably better than any engine-airscrew combina- 

tion at 600 m.p.h.”’ 


A Step Missed Out 


In conclusion, Major Halford commented on the fact that 
when Air Commodore Whittle very rightly threw away 
the airscrew and developed the gas turbine unit as a pure 
jet machine he, in a manner of speaking, missed out a step. 
‘‘Had he used the gas turbine to drive an airscrew, the 
aircraft designer would have been able to step up his air- 
craft performance to take full advantage of what would 
have been a reasonable forward stride in power plant 
development. Obviously for slow-speed flight, or for low 
altitude work, airscrews will remain in favour.’’ 


‘‘ There is a popular idea that increased speed means in-_ 4 


creased cost, but in air transport this is not necessarily 
true. Every year since the first flown aircraft was put on 
service, speeds have increased and operating costs per pas- 
senger mile have decreased, and I submit that the design 
study in this paper is no exception to the rule. Admit-’ 
: tedly, it is true that head . 

resistance or drag increases as 

the square of the speed, but 

only if the density of the air 


remains the same. At 40,000ft ~ ae 


our hypothetical aircraft at 
615 m.p.h. encounters no 
more drag than it will incur 
at 305 m.p.h. when flying at 
sea level. To take an even 
more striking example, a V2 
rocket travelling at 3,500 
m.p.h. at about 300,000ft ex- 
perienced no more drag than 
it would if it travelled at 
about 4 m.p:h. at sea level. 
Therefore, to fly fast yet 
economically we must fly 
high, and the faster and 
higher we fly the greater the 
claims of pure jet propulsion. 

(The discussion which fol- 
lowed appears on page 476.) 





Even if both fuels were = 
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P TH re] a” Plus 1,000 Ibs. thrust 


One of the most powerful aero engines in the world 
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THE AVRO TUDOR I! 


Latest of a long line of famous aircraft—the Avro Tudor II, Britain’s 
premier airliner, a sixty-passenger aircraft specially designed for 
trans-continental services. 
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Britain’s Test 


Pilots 
No. 8 


CHARLES K. 
TURNER-HUGHES 


NOWN throughout the aircraft industry 
— K as ‘“T-H,’’ Turner-Hughes has had a 
very varied career and is, in addition to 
his ability as a test pilot, a past-master at 
aerobatics. His flying hourage exceeds 6,800 
and his log books show 162 different-types. 
- Taking a short-service commission in the R.A.F., he 
-jdearnt to fly at No. 5 Flying Training School on Avro 
504 Ks and Sopwith Snipes. The Snipe was the last aircraft 
~to go into service with a rotary engine. On qualifying 
for his wings, he was posted to the famous No. 56 Squad- 
“ton, which has such a wonderful record both in the 1914-18 
’ and in the recent campaign. Here he flew Gloster Grebes 
and later Siskin I[[as. This was his first introduction to 
the Siddeley Group aircraft, and the Siskin was the earliest 
all-metal fighter to go into service with the R.A.F. 
- His next move, in 1930, was to No. 24 (Communications) 
= Squadron (which can be considered as the beginnings of 
| Transport Command) where he flew such exciting types as 
© Moths, IIIFs and Wapitis. When the late Ramsay Mac- 
> donald, then Prime Minister, was flown by No. 24 Squad- 
ron to visit Hindenburg in Berlin, he wore a seat-type 
parachute over a Sidcot suit and sat in the open cockpit 
fof a Wapiti. Things are different for V.I.P.s to-day. 
© Turner-Hughes did not pilot the Premier, but flew his 
"personal assistant. 

In 1931, when his commission came to an end, he came 
out of the Service and joined Caribbean Airways in 
Jamaica. This airline company had a Moth, a Fairchild 
on floats, and a Vickers H-boat. This latter was very like 
the Walrus, but had an American 400 h.p. Liberty engine 

_ which was a remnant left over from the 1914-18 war. After 
six months of this work he returned to England and 
"joined the Cobham air circus. This travelling air display 


FORTY TWO TIMES A WEEK: For two seasons Turner-Hughes did inverted 
flying for Cobham’s air circus six times a day, seven days a 
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“ Flight” photograph. 
and joy-riding concern was, I suppose, the biggest of its 
kind in the world. Charles stayed with it for two seasons. 
His share of the show was aerobatic and low inverted 
flying on a Tiger Moth. For six shows a day, Sundays 
included, he was paid {25 per week. This was later in- 
creased to £30. 

Having had a sufficiency of barnstorming, Turner-Hughes 
then turned to more serious flying, becoming No. 2 test 
pilot to Campbell-Orde at Armstrong Whitworths, and in 
1936 became chief test pilot. This post he has held for 
ten years until he gave it up a fortnight ago. His first 
prototype was the A. W. Scimitar, a single-seat fighter, 
and all A. W. types from this, right up to the 52-c flying- 
wing glider, were his responsibility. 


Deadstick Landing 
The Ensign (span 123ft, weight 48,500 lb) is the biggest 
aircraft he had to handle, and this was also his first ex- 
perience of flying a four-engined type. On its fourth test 
flight T.-H. had a sticky passage. He had intended to 


- stay up some 2} hr on some sound-proofing trials. At the 


end of one hour, however, first one engine stopped, to be 
followed quickly by the other three. This was at 7,o00ft, 
and he had a load of. technical men on board. Finding 
himself in the Oxford area and within gliding distance of 
Bicester , airfield, he put down the wheels and made a 
four-dead-sticks landing without breaking anything. This 
was entirely against regulations because if by a slight mis- 
judgment he had not got into Bicester a 
wheels-down crash landing would have 
wrecked the whole machine, whereas usu- 
ally a belly landing does local damage 
only. 

Eric Greenwood, who was then Turner- 
Hughes’ second in command, and is now 
chief test pilot of Glosters, was flying with 
him at the time. The trouble had been 
caused by the aircraft running all four 
engines off one tank instead of two 
Since the fuel cocks were some 2oft away 
from the pilot’s seat it was impossible to 
check them. 

He. also had a ‘“‘shaky do’’ on the 
original prototype Whitley. On the first 
flights there had been considerable trouble 
with the elevator becoming very stiff 
during turns, and a universal joint was 
fitted in the centre of the elevator spar. 
This was made of dural, and after a few 
flying hours it showed wear, and at speed 
caused most terrific elevator flutter; so 
much so that on this occasion, while 
doing level speeds, T.-H. found himself 
nitting the roof in the violent undula- 
tions. He told his observer to jump, but 
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for some reason he did not go, so T.-H. also stayed, and 
eventually brought the aircraft under control again. After 
landing it was found that many rivets had been loosened 
or torn out, the fairing between the body and wings 
broken, and all the ballast weights were loose. Even the 
safety cables underneath the bombs were broken. Despite 
its shaking, this.Whitley was finally repaired and com- 
pleted its trials at Martlesham. Turner-Hughes did the 
diving tests on this actual aircraft. 

His closest go, however, was when testing a Lancaster 
II. While diving across an airfield a flock of plovers got 
up and one came right through the Perspex cockpit hood, 
hitting him in the face, breaking his nose and knocking him 
out. The-Lanc. was then doing something in the region of 
300 m.p.h., and he had no second pilot with him. The 
next thing Charles remembers was the flight engineer 
wiping the blood from his face with some very oily rags. 
Meanwhile the aircraft had flown itself for three-quarters 
of the airfield circuit and by then he was just able to see 
sufficiently through a haze of blood and oil to bring it in. 
After landing he promptly passed out again, and remem- 
bered no more until he was being stitched up in the surgery. 

Now that he has left A. W.s, he intends only to do free 
lance test flying in addition to starting his own agriculture 
machinery supply and repair business in the Midlands. 
He has put in 20 years’ good work, and his total ‘‘ break- 
ages'’ amount to one airscrew and one Siskin. ewes 
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Turner-Hughes in the cockpit 

of the A.W. flying wing glider 

(52-G.) on which he made the 
first flights. 








JET PROPULSION FOR CIVIL AIRCRAFT 


THE DISCUSSION 
(Continued from page 474) 


FFERING thanks for the paper the Chairman, Air Comdre. 

Whittle, said that Maj. Halford had put into words what 
he had himself been thinking but not daring to say. He felt 
that there was some psychological resistance to high-speed 
flight but that we should be used to it in ten years’ time. He 
was not quite so certain that we should want transport aircraft 
so large as Maj. Halford had suggested. He invited Sir Roy 
Fedden to open the discussion which he did with the question 
whether we could afford pressure cabins on what he called the 
motorbus type of air transport—and if not could we hope for 
pure jets that could be efficient at lower speeds such as 400 
m.p.h.? Maj. Halford, however, felt that if the speed must 
be dropped by 150-200 m.p.h. in order to avoid the expense 
of pressure cabins then the turbine-propeller unit would be 
more economical. 

Air Marshal Sir James M. Robb, A.O.C. in C., Fighter Com- 
mand, asked for his comments, said that the Royal Air Force 
already had the Vampire (Goblin II) and the Meteor in service 
and the transition to jets had been an easy one—in fact these 
aircraft were more pleasant and quieter than anything they had 
had before. Now the call is for more thrust for, better climb, 
for they really need the same speed vertically as they have 
horizontally. 

Maj. Bulman’s comment was that on Maj. Halford’s reputa- 
tion as a prophet we could place faith in his prediction. In 
the first great war he had prophesied the aluminium monobloc 
and it had come to pass; he had prophesied motor car service- 
ability from the aero engine and had himself achieved it in the 
Gipsy; against expert opinion he had forecast the double- 
crankshaft, and it had worked; he had boldly ventured in the 
single-sided impeller, and it was a success. His jet transport 
would surely be realized. 

Mr. Geoffrey Smith’s opinion was that a rather smaller and 
slower aircraft would need to be tried out before the ambitious 
type envisaged in the paper. Compressibility and other pro- 
blems needed solution before large 615 m.p.h. civil types were 
possible. Evolution was a gradual process; he admired the 
lecturer’s enterprise. He particularly sought an opinion about 
the prospects of the really small turbine for light aircraft, and 
Maj: Halford replied that he would rather not prophesy con- 
cerning this more difficult size until further experience had 
been gained. 

Mr. R. G. Worcester asked for a yardstick for comparing 
powers, to settle, for instance, the problem whether the Nene, 
Python or Ghost is the world’s most powerful turbine today, 
but Maj. Halford could offer no simple measure and explained 


that the overall picture of the aircraft, particularly the cost of 
its air ducting in regard to space, weight, and efficiency, must 
be taken into account. 

Several speakers referred to the practical difficulties of en- 
gineering a satisfactory pressure cabin which, although not to 
be compared with the aerodynamic problems, might well retard 
the whole development, Sir James Robb asked what horse- 
power would be needed for the air pressurizing and condition- 
ing of a fifty-passenger cabin arid Mr. E. S.'Moult (Chief 
Engineer of the D.H. Engine Company) said that preliminary 
estimates suggested between 200 and 300 horsepower. 

Concluding the discussion Air Comdre. Whittle considered 
that Maj. Halford had found in the meeting a greater measure 
of agreement with his forecast than either he or Air Comdre. 
Whittle had expected. This view of the future had needed 
stating. 

The Air Comdre. gave his own opinion about a modern yard- 
stick for powers. Because airscrew efficiencies might be as low 
as 53 per cent at 600 m.p.h. it was fictitious to speak of shaft 
horsepower. He suggested a gas horsepower equivalent to the 
kinetic energy in the jet. As a final comment he thought that 
Maj. Halford could well have assumed 94 per cent for turbine 
efficiency ten years hence as 90 per cent has been achieved 
already. 

Sir Geoffrey de Havilland proposed thanks to the Chairman 
whom he said everyone knew was the father of the jet. 





FORTHCOMING EVENTS 

May 12th.—Society of Model Aeronautical Engineers 
Extraordinary General Meeting at I1 a.m., Waldorf 
Hotel, Aldwych, London. 

May 18th.—College of Automobiles and Aeronautical 
Engineering, Chelsea ; Old Students’ reunion dinner, 
Gt. Eastern Hotel. 

May 24th.—Cambridge U.A.S. 2Ist Anniversary dinner, 
University Arms Hotel. : 

May 30th.—R.Ae.S. The 34th Wilbur Wright Lecture, 
by Mr. E. L. Relf (I.C.E, Gt.. George St.). 

June Ist.—R.Ae.S. Reading and Dist Branch: Aero- 
nautical Garden Party, Woodley. 

June [5th.—Old Cranwellian Assoc. reunion, R.A.F. 
College 

June I5th—No 150 Sqn 
Dorchester Hotel, 6.30 p.m. 

June 22nd.—Air Pageant, Southampton Airport. 

June 30th.—Northern Heights M.F.C. Gala day, Langley 


R.A.F. Reunion dinner, 








Airfield, Nr. Slough. 











ao 














FLIGHT Advertisements. 23 














24 Advertisements. FLIGHT - ; May OTH, 1946 


ba 






PERCIVAL 
AIRCRAFT 


mam iTeE D 











ad 


issued by PERCIVAL AIRCRAFT LIMITED * LUTON AIRPORT + BEDFORDSHIRE - ENGLAND 

















wo 











May 9TH, 1940 


FLIGHT 


477 


CORRESPONDENCE 


The Editor does not hold himself responsible for the views expressed by correspondents. 


The names and addresses of the writers 


not necessarily for publication, must in all — accompany letters. 


. No. 170 SQUADRON 
News of Photograph Wanted 


I WONDER if any of your readers, ex-members of 170 Squad- 
dron, Bomber Command, could help me trace a photograph 
of the squadron which was taken at Dunholme Lodge R. A. F. 
Station, near Lincoln, in November, 1944? 

It was the only one ever taken and, being unofficial, there 
is no record of it at the Air Ministry. 

British Red Cross. (Miss) FRANCES E. THOMPSON, 


M.S.R. 
THE MASTER CONTROL 
_ Official Confirmation 
ORRY, ‘‘Indicator,’’ but Mr. Hall is right. The ‘safety 


stops on the two undercarriage levers are interconnected 

by Bowden cable, so that the undercarriage can be raised 
from either cockpit. 

As if Miles Aircraft, Ltd., would overlook such a point! 

D. L. BROWN, 

(Miles Aircraft, Ltd.). 

[Several other letters have been received in which the writers 
make the same point. On handing ‘‘Indicator’’ his humble 
pie for solitary consumption, he said, ‘‘ Evidently I did an 
insufficient amount of back-seat driving.’’—Eb.] 


FLIGHT OF BIRDS 
A “ Brains Trust’’ Theory Challenged 


_ a recent B.B.C. Brains-Trust session the question 
arose why certain breeds of birds when flying, especially 
in migration, formate in squadron-vee, and the matter was 
disposed of by Dr. Julian Huxley. He completely tabooed 
the general notion that the birds always had a rightful and 
accepted leader and held that the reason is entirely .aero- 
dynamic, i.e., that the birds get in close together and so 
reduce overall drag when they are flying long distances and 
desire high speed. 

With all due deference to such an authority as Dr. Julian 
Huxley, I find this theory a little hard to swallow, and perhaps 
some others can throw light on the matter. 

STANLEY BRADSHAW. 


HEIGHT CONSCIOUSNESS 
Experience of Helicopter Pilots 


MAJOR ‘* JIMMY ’’ CORDES, that extremely experienced 
test pilot, tells me that when helicoptering above 2,oooft 
he is very conscious of height, and wonders if the direct down- 
ward view is responsible. 
house, in various bombers at various heights, I have neither 
had the sense of height, nor heard of anyone who had. 

Sqn. Ldr. Arkell, who was the chief instructor at the R.A.F. 
helicopter school, used to get this height sensation at 5,oooft 
when helicoptering on radar work. He supports the down- 
ward-view theory, and says that bomb aimers may be spared 
because they are prone. May forward speed enter the argu- 
ment? And have we a cast-iron explanation for the lack of 
the height sensation in fixed-wing flying? J. D. S. ALAN. 


REWARD FOR SERVICE 
And the Song They Sang at. Halton 


oe letter by ‘‘ Wing Co.”’ in your issue of April 18th, has 
its points. May I please be allowed to add a few words 
concerning ex-apps: to whom the officer’s mess proved no 
cynosure or who for various reasons (often the realization of 
being Fore to pull their weight—and then some!—as W./0O.s 
or S.N.C.O.s), were not commissioned under war emergency. 

Having (or electing) to seek opportunity, peace and settle- 
ment in civil life for which they have been fighting, and in- 
-cidentally serving since school days, presents difficulties no 
less than for ex-Wing Co. Apart from the question of E.V.T. 
there is a general bar on ex-regulars benefiting under the 
Further Education and Training Scheme. This, in spite of the 
fact that skilled Service trade seldom qualifies in civil appli- 
cation; witness, necessity for G.E.’s licences. 


For all such ‘(completion of 12 years plus), there is not the 
let it be noted, that 


support of ‘‘ foo p.a. or so’”’ although, 





Lying in the bomb aimer’s glass-. 





for ‘‘ Wing Co.,’’ each year of service in the ranks becomes, 
by reason of being commissioned, valuable for half-rate officer’s 
service benefit. 

This all reminds me of a song we loved to sing occasionally 





at Halton—*‘ Let’s have a good cry,’’ but such senti 
ments are sometimes justified. EX-W/O. ‘‘SAM.”’ 
“KEEPING THEM RUNNING” 


The Author Replies to a Critic 


HE communication from Mr. R. E. T. Hack (Flight, April 
18th) is appreciated by the author of the article in question 
and his letter necessarily calls for a reply. By virtue of Mr. 
Hack’s apparent knowledge he has kindly amplified certain 
statements that were quoted, but which inevitably suffered 
brevity. However, it would appear that he has failed to appre- 
ciate that ‘‘Keeping Them Running’’ was written as a 
generalization of servicing and maintenance on a variety of gas 
turbines and not confined to any particular design as his. letter 
seems to imply. 

For those who service and maintain aircraft, it is a normal 
assumption that the determination of any faulty component 
has first been,established, either by mental reasoning or investi- 
gation, before it is replaced, and such qualification may there 
fore be considered superfluous. The reference to r.p.m. 
““hunting’’ is presumed to be a supplementation, though in 
taking a cross-sectional analysis of fuel-system faults from a 
number of types, a more common cause for erratic operation 
is that referred to in the last sentence of his relevant para- 
graph, particularly where the fuel system incorporates a com- 
posite unit wherein the throttle valve and a.s.g. is fitted, the 
latter partly in lieu of an a.c.u. 

It is difficult to accept the statement that ‘ * sanctibally 
every defect’’ falls under the heading of ‘‘ power losses’’ ; 
there are many defects which may arise; though seldom do, 
that have no direct bearing at all on power output, and while 
to the maintenance expert the typical list of possible power 
loss causes may appear both elementary and obvious, such is 
not quite the case to the uninitiated. The phrase “‘aero- 
dynamic breakdown’’ was not intended to be confused with 
mechanical breakdown; the implication was to differentiate 
between the two. 

It is further observed that Mr. Hack is also in agreement 
with the author regarding the inverse efficiency of the com- 
pressor with respect to increased impellor/compressor casing 
clearances, and since it has already been inferred that rectifica- 
tion of troubles akin to this component necessitates a complete 
strip, Mr. Hack’s remarks are further confirmation. 

It may certainly be said that propelling nozzle distortions 
on British gas turbines is a very rare occurrence, though all 
gas turbine designers have not enjoyed this success. For in- 
stance, certain German-built gas turbines, after extensive run- 
ning for the type, have shown a marked deterioration of the 
propelling nozzle assembly, from which inferiority pressure 
losses emanate and directly influence the propulsive efficiency. 
On the other hand the reference to detrimental effects from jet 
pipe gas leaks is sound and good advice. Regarding bearing 
troubles, perhaps “‘ faulty’? would have been a more suitable 
and comprehensive adjective and would have included such 
remote contingencies as partial seizures. ~ ° 

One of the principal limitations to additional power from a 
given size unit is the maximum permissible temperature of the 
turbine moving blades. Thus any negative heat transfer that 
takes place from these blades will assist in permitting the 
maximum operating temperature to be increased, potentially 
raising the power output—provided, of course, there is no 
undue sacrifice in the turbine efficiency or overall performance 
of the engine. This is one of the primary reasons why some 
designers have advocated and used hollow static and moving 
turbine blades. The temperature of such blades is normally 
influenced by cooling air being ducted from the stator ring 
inner flange assembly and the periphery of the turbine disc 
to the outer extremities of the fixed and moving blades, finally 
exhausting into the main gas stream, heat transfer being 
effected mainly by convection. Experience has shown that if 
and when such turbine cooling systems fail, the jet pipe tem- 
perature will respond to the occasion. The rear bearing cooling 
air is an entirely separate issue. 

R. M. CRACKNELL (Sqn. Ldr.). 
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STANDARD HEAVYWEIGHT : Astriking photograph of the Avro Lincoln, which is now in squadron service. Its efficiency, both 
in attack and defence, is greatly increased by the use of radar. 


Royal Air Force and Naval Air Arm News 


Cranwell to Reopen 


Rann Air Ministry has announced that 
competitive tests for the first post- 
war course at the R.A.F. College at 
Cranwell for permanent commissions will 
take place in October next. No written 
examinations will be held, but candi- 
dates must have School Certificate or its 
equivalent, with three credits and at 
least a pass in mathematics. ; 

Selection of candidates will be made 
by flying aptitude tests, selection tests, 
and an interview before a joint Civil 
Service Commission and R.A.F. Selec- 
tion Board. Prospective cadets must be 
unmarried British subjects between the 
ages of 17} and 19 on July ist, 1946. 

If successful, candidates will be en- 
listed and paid as airmen, receiving free 
residence and training. After completing 
the course, cadets will receive permanent 
commissions in the General Duties 
Branch of the R.A.F. 

In addition to normal flying and navi- 
gational training, cadets will receive edu- 
cational and general service training to 
prepare them for their duties as officers. 
On graduation, cadets will have reached 
the standard of the second year’s work 
for a University pass degree, and will be 
qualified as pilots and in navigation. 

Application forms ‘and full details of 
the course may be obtained from the 
Secretary, Civil Service Commission, 6, 
Burlington Gardens, London, W.1. Ap- 
plication forms should be returned by 
May 31st. A fee of £2 is required for ad- 
mission to the flying aptitude tests and a 
further sum of £3 for those who qualify 
tor the final selection tests and inter- 
view. 

These arrangements for the first post- 





war entry to Cranwell are of a pro- 
visional nature, and general peacetime 
conditions of admission and residence 
will be announced as soon as possible. 


NewS.E.A.C. Appointment 


IR MARSHAL SIR GEORGE C. 

PIRIE has been appointed Air Com- 
mander-in-Chief, H.Q., Air Command, 
South-East Asia, in succession to Air 
Chief Marshal Sir Keith Park, with effect 
from April 30th. 


R.A.F. Training in Rhodesia 


ILOTING his own Mitchell, Air 
Marshal Sir: Roderic Hill, Air Mem- 
ber for Training, left for Rhodesia on 
May 1st to discuss with the Southern 
Rhodesian Government the question of 
continuing the wartime aircrew training 
scheme, under which 8,500 R.A.F. pupils 
were trained. 

Sir Roderic will be joined in the dis- 
cussions by a financial representative of 
the Air Ministry and Air Vice-Marshal J. 
Whitworth. Jones, Director-General of 
Organization at the Air Ministry, repre- 
senting Air Marshal Sir Leslie Holling- 
hurst (Air Member for Supply and 
Organization). 


R.A.F. Reserve Command 


HE first task of the new Reserve 
Command, the formation of which 
was announced in Parliament by the 
Under-Secretary of State for Air on May 
1st, will be to make arrangements for 
both air training and gtound training of 


, 


and Announcements 


personnel. When this has been done 
public announcements will be made in- 
viting officers and men released from the 
R.A.F. to join-the Voluntary Reserve 
and Auxiliary Units. 

In addition to looking after the 
R.A.F.V.R. and A.A.F., the new Com- 
mand will be responsible for the A.T.C., 
and, in co-operation with the University 
authorities, a number of University Air 
Squadrons will be re-formed. During the 
preliminary organization the head- 
quarters of the Command will be at the 
Air Ministry, but later it will move to 
White Waltham airfield, near Maiden- 
head. 

A Deputy Directorate of Auxiliary and 
Reserve Forces will be established, and 
the Directorate-General of the A.T.C. 
will cease to function. Consequent upon 
this arrangement the post of Com- 
mandant of the A.T.C. will also lapse 
and his responsibilities assumed by the 
A.O.C.-in-C. Reserve Command. 

The new Command will- comprise six 
regional groups, and these, in so far as 
the A.T.C. is concerned, will replace 
the present eleven areas. Arrangements 
for Northern Ireland are still under con- 
sideration. 

The six regional groups, with their ulti- 
mate H.Q. locations will be:— 

No. 61 (Eastern Reserve): R.A.F. Station, 
Kénley, Surrey. 

(Southern Reserve): R.A.F. Station, 
Middle Wallop, Hants. 

(Western and Welsh Reserve): 
R.A.F. Station, Hawarden, Chester. 
(Northern Reserve): R.A.F, Station, 
Rufforth, Yorkshire. 

(London Reserve): H.Q., Transport 
Command, Bushey Park, Middlesex. 
(Scottish Reserve): R.A.F, Station, 
Turnhouse, nr. Edinburgh. 


No. 62 
No. 63 
No. 64 
No. 65 
No. 66 
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After an aeroplane has 
taken to the air, a starter 
motor is just so much dead weight. 
The ROTAX combinéd starter motor 
and feathering pump motor is one 
example of how a live research organis- 
ation can not only reduce weight while 
improving performance, but can also 


achieve the work of two components 





“The touch of a snitch for certainty.” 


ROTAX 


ROTAX LIMITED - LONDON, N.W.10 - ENGLAND 

Electrical Equipment for -Aircraft - Design - Research - Manufacture 

Magnotes . Ignition Hames . Ongine Slates. D.C. a LEC Molows and Generatow 
Cloctiic Aetualors i Lighting Oguahmnent. ote. 


for the weight of one. 
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with the fitted interior 
ambulance WEVOCAT 


In the Aerocar Ambulance, two stretchers may be carried 
with attendant, or, alternatively, up to four stretchers may 
be carried without attendant. Loading is greatly facilitated 
by using the additional entrance standard on all models, 
through clam-shell-type doors at the rear of the cabin. 

The more than adequate soundproofing, careful air-con- 
ditioning and the level floor position on the ground as well 
as in the air, together with the oleo pneumatic steerable 
tricycle undercarriage ensures that patients will travel with 
maximum comfort and minimum fatigue. 

Enquiries welcomed from home and overseas agents and 
distributors. Write for illustrated brochure. 
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Roll of Honour 


Casualty Communique, No. 577. 
HE Air Ministry regrets to announce the fol- 
lowing casualties on various dates. The next- 

of-kin have been informed. Casualties “in action ” 
are due to flying operations against the enemy; “ on 
active service”’ includes ground casualties due to 
enemy action, non-operational flying casualties, 
fatal accidents and natural deaths. 

Of the names in this list 248 are second entries 
giving later information of casualties published in 
earlier lists. 


Royal Air Force 


ge In AcTIon.—Fit, Sgt. A. F. Calder; Fit. 


Sgt. T. P. Davies; Flt. Sgt. R. M. Herdman; 
F/O. B Hobart; Fit. Sgt. D_ Saya Flt. Fes 7 
R. Naprer; Sgt. A. Smith; Pi TH. Wild 


PREVIOUSLY REPORTED rhs "BELIEVED 


KILLED IN — Now PRESUMED KILLED Ww 
AcTIon.—Sgt. R. B. Bright; 9 ‘aie D. C._N. Burton; 
Fit, Lt. J. C. Horloc 0. J. F. Kelman; 
Act. Fit. Lt. J. R. Muir, DEO. 

PREVIOUSLY REPORTED MISSING, Now _PRE- 
suMED Ki — PR AcTion.—W/0.. R, W. F. 
Bodley’; F/ J, Abbott; W/O: W.-H. 8. Ansell; 
Sgt. M. aadin? F/O. Ball; Sgt. J. Bassett; 
Sgt. H. H. Bawden; ai. Fe J. Bishop; Act. Fit. 
Lt. IL. H. <Bruce; P/O. J. Cy Brunning; Fit. Sst 
4 ; Set. V. N. Clayton; Fit. Sgt. J. 
Clements; Fit. Sgt.°G ° H. Cockburn; F/O. s. 
Cooke; F/O. J.°S. B. Corry; F/O.‘ J. G; Cossins; 
Set. G. Coyle; Sgt. A. W. Semen: Sgt: P: Don 


Kerloot; ‘Bat. I. En Ractt; Fit. Sgt. R, C. 

Lammas; Sgt. N. Lawrence; Sgt. A. E. Lukeman: 
Sgt. M. Lyttle; Fit, Sgt. W. McDermott; Sgt, D. 
McDonnell; Sgt. R. W. Merny W/O. P. cKee; 
_W/O. W. W. McKeown; wees McKinnon; Set. 
N. McNeil; Fit. ee G. Maidment;. Fit. Sgt. 
D. CaS Mey o oO. Maugham, D.F.M.; 


i: hogs Sgt. A. vi, ei 7 Oe A. Palmer: 
Fit. N. Paterson; Fit. »! 


Ww. W. G. + 
F/O, 2 J. Platt; Sgt. F. G io Ralph: Fit. Sgt: D. = 


Richards; Sgt. W. L. Sandilands; w/0. H. 

Seott; Fit. t. J. Sharp; Sgt. D.C. R. M. 
Shearer; Fit. Sgt. K. Jv Spac mans Fit. Lt. A, W. 
Thomas; Sgt. A. J. Tippin ¥ R. G. Wat- 
kinson; Fit. Sgt. J. = Watt ri pia  K. Whitfen; 


L, A. Windress; F/O. Cc. Worrait: Sgt. W. R. 
Young; F/O. W, Young. 

Previousty ReporTED Missinc, Now RE- 
PORTED KILLED IN ACTION.—Sgt. D. G. M. Bret- 
tell; Act. Sqn. Ldr, A. iL, Carter, D.F.C.; Act. 
Fit, Lt. W. T. Cox; F/O. W Se Act. Wing 
Cdr. H. W. Eliot, .8.0.,- D. - Ww. = 
Harper; Act. Fit. Lt, O. * At Fit. Sgt. 
peaty ; Act. Squ. Ldr. R. A. M. Palmer, Bre: 


8, ler, 
ISSING.—Fit. Lt. B. Bridge; Fit. Sgt. A. O. 
man; Fit. Sgt. D. Gosling; Act. Sqn. Lar. 
.m —— — Sgt. R. Henderson; Fit. 
Set, D. Isley; P/O, BR aR. Matthews; Sgt. J. H. 
Retro on ACTIVE SErRvicr.—FIlt. Lt. C. Batten, 
7°: W/O. R. H, Bolland; Sgt; R. W. Ellis; 
F/O. T. Glaser: Flt. Sgt. G. J. Patching. 
EVIOUSLY REPORTED MISSING, BELIEVED 
Kittep oN AcTIve SERVICE, NOw PRESUMED 
KILLED oN ACTIVE SeERvIcE.—FIt, Sgt. G. 


DIED oF WouNnpDs or INJURIES RECEIVED ON 
ave SERVICE.—W/O. K. Midgley; Sgt. D. L. 
ic 
Diep on Active Service.—-L.A/C. J. Wi. 
A’Hern; A/C.1 P. G. Baguley; Fit. Lt. G. T. 
Balfour-Kinnear; Cpl. P. GC, Beesley; Fit. Lt. g. R. 
Brown, D.F.C.; A/C.1 F. Brownhill; L.A/C. J. 
Bryan: Sgt. 0. A. Burrluck; L.A/C. J. Cohen: 
/c.t H. Cooper; L.A/C. G. J. Cottell; L.A/C. 
A. L. nak L. 1G. Ne Card; F/O. H. G. Eadon; 
F/O. A. Edwards; t. Sgt. J. Elias; Fit. Lt! 
H. R. Baa Cpl. WW Flinn: Cpl, T. N. Gabb; 
Cpl. W. Gibson; F/O. H. B. Gray; Act. Fit. Lt. 
L, p. Hardy; Cpl. D. ©. Hodgkinson; L.A/C. 
R. C. Jackson; A/C.1 W. C. Jones; Cpl. J. Kelley; 
L.A/C, G. B. Kent; A/C.2 R. Lemaitre; L.A/C. 
E. B. Lester; Cpl. N. A. Lonnen; Set. H. E. 
Lowe; L.A/O. McSweeney; Cpl. H ‘Martin: 
Ht: M. E. Maurice; Cpl. G. 8. mitera; ai} 
H. R. Morling; Ze P. W. Morris; Alc as 
Owen; L.A/O. Pearce; Lalo. a 
Perowne; Act. on B. Pleavin; A/C.2 C. Wont: 
L.A/C, J. C. Preece; L.A/C. F. B. Ries: 
5 1 


Smith; L.A/C. H. F. Smith; ._L.A/C 

arens; oes ee i. fo es m 

pl. A. H. Tro A/O.1 W. H. Twidale: 

LA/O. P. ‘Gaels Cpl. R. A. Webber; 

sh Sgt. W. G. Wilson; L.A/C. Pi. Wright; L.A/C. 
. F, O. Yateman. 


Women’s Auxiliary Air Force 


Diep oN ACTIVE SERVICE. ee. im Anson; 
A/CW.2 A. W. Auckland; M. Bone; 
LA/CW. B. Freestone, 





AS 
Evans; Fit. Lt. C. G. Finlayson, D.FC.; F/O. 


FLIGHT 


. . Ye Morrison; Fit. Lt. G. Nathan; P/O. J. W. R 

Royal Australian Air Force. Noonan Fit. Sgt. D. C. Odell; F/O. E. W. Page: 
PREVIOUSLY REPORTED a. Now. Pre- >, - PIO SIL ei a r i oareity 2 
SUMED KILLED 1N AcTION.—W/O. R. M. Bairns.- Wak bh pan oa > R, W, Pettierew 
father; Fit. Sgt. W. D. ge mere Fit. Sgt. A. E P. T. Reid; Act. Fit. Lt. A iW. Reit P/O. A.G 


London; Fit. Bet. £ =. Lovett; Fit. Sgt. J. A. Ze vf ham 
Nelson; Fit. Sgt. D. G. “Palmer: "F/O. RW. G@. | ppekti PLO. Soran: yee Boner: -—s 
Stark; W/O. C. a. Swan; F/O. J. S. Walker; D. E Le awe P/O, M. 4 F/O. Stros- 
Act. Fit. Lt. B. M. Williams, berg; F/O. .G. S. Taylor; F/9. Ww. een 


PREVIOUSLY RePorTeD Mussinc, Now RE P/O. D e 

Page Emap & Action. egg 10. rt tay iNiamey W/O! H. Sey 10K ia 
voane D OR INJURED ON ACTIVE SERVICE.— 

F/O. P. Gilmour, D.F.C Wing; F/O. F. Wittmack; P/O. E, D. Woods. 


PREVOUSLY REPORTED boniatean Now Pre- 


Dap on Active Service.—W/O. R. S. Horna SUMED KILLED ON ACTIVE SERVICE.—P/O 
brook, KJ tS Reid Douglas; F/O. T. N. McNulty; F/O 
J. eid, 


Royal Canadian Air Force 
MissING, BELIEVED KiLLED rN AcTION, Now Royal New Zealand Air Force 


PRESUMED KILLED iN Actrion.—P/O. E. F. Car- PREVIOUSLY REPORTED MISSING, BELIEVED 


lisle, KILLep in AcTiON, Now PRESUMED KILLED IN 
PREVIOUSLY REPORTED MISSING, BELIEVED AcTion.—Act. Sqn. Lde. Umbers, D. 3 
KILLED in AcTION, Now PRESUMED KYELED IN PREVIOUSLY EPORTED MISSING, “Now Pre 
ACTION.—Flt. Sgt. C. N. Aune; Fit. Sgt. D. K. SUMED KILLED IN ActTion.—Act. F/O. G. A. 
lark; Fit Sst. H. . Dunphy; Sgt. A. L. Green; Fit. Sgt. L. ©. Hickford: F/O. BJ 
Evens; Fit. : Sg we Gray; F/O. F. R. F. Hosie; P/O. E. Howell; P/O. B. C. Jeffares: 
Skelly ;: Fit. oct EB. L: Stevie: F/O, D. J. Wash- 2 ee ee | ee: Meharry; w/0. G. J. Roney: 
burn; F/O. W. Webb. . P/O, G. W. Rowberry; P/O 1. Sampson; F/O. 
PREVIOUSLY REPORTED MISSING, NOW PRE- J: G. Thomson. as 


SUMED KILLED IN AcTION,—P/O. K. H. eta 
F/O. W. Baker; F//O. J. R. Beasley; F/O. G 


Bellamy; P/O. F. E. Bentley; F/O. D. C. Ber 7 7 

mingham ; P/ ¢. E.. H. Bishop: F/ iO. S. B. South African Air Force 

Fr ag tt Ni R. R. Boyce; P/O. Cc. R. ‘Bradley: PREVIOUSLY REPORTED. MISSING, Now Pre- 
F/O P. Brosko; W/O. D. L. Brouse; ee - SUMED KriLep tw. Action.—Lt. C. A. Duran; 
E, D. EM F/O. C. M. Buell; Fit, Lt. A. BA /O. J. J. B. Erasmus; Lt.. A J. Hastings; 
Bugg; P/O. V: C. Bullock; PI, P.. i. aunt Lt B, T. Loxton; -Maj..1. J. M. Odendall; W/O 
Fit. Sgt. N. A. Butiey Fit. E. C. Carpenter; J. A: C. Steel; Et. T. T. Watson. 

w/o. J. ma Sg P/O. E, a git. FiO. K. L. KILlep ON Active SERVICE.—Lt.: J. H. Brey- 


Chapman; F/O x: G Christian; F/O. C. J tenbach; W/O. L’ Keil; Lt. H. J. Stevens 
Clarke; F/O. H. T. Conlin; F/O. W. N. Cosman, 
D. aid ike He: es _ Cotterill, DEC. uae 

gulson ; J Cox gt ° ybulskie " : AT J 
Pid, R.. J. Delmage; F/O. W. L. Dennis; F/O: Casualty Communique No. 578. 
A, E. B. Denovan; P/O. J. A. T. picks F/O. 


Q. Downward; P/O. J. D. Dufin: F/O. A. L. Of the names in this list 252 are second entries 


giving later information of casualtics published 


later 
W. 2K. Fisher; Fit. Sgt. A. M. Fostex; P/O _ = or ae 
W..F." Fraser; P/ O; R.A. French; 


Gallop; P/O. 'L.-P. Galvin; Sgt. T. Me thahions 0 Y : 
Fit. Sgt. L. A. J. Gauthier; Fit. Sgt. L. G. Royal Air Force 
Griffith; P/O. G. S. Guthrie; Fit. Sgt. D. L, Kittep in Actiron.—L.A/C. F. J. Bryant: Fit. 


Hann;~P/0. BE. M. Hansen; P/O. D. L. 8. Hen- Set. N. W. M. MacKenzie; Fit. Lt J. G. Moulder: 
pg F/O. W. R. Heuchert; P/O. J. E. Howell; F/O. C. J. Sach. 


F/O. G. A, Humberstone; Fit. Set. J. R. Hunter; MISSING, BELIEVED KILLED IN ACTION, Now 
48 Set. L. M. Inman; F/O. D. G. H. Ireland: PRESUMED KILLED IN ACTION —LA/C. C. D 
F/O. R. A: Ireland; Fit, Sgt. T. A. Johnston; Davies. 
F) 0. J. A, Kauchazik: Fit. Lt. F. A. J. Kemper: PREVIOUSLY REPORTED MISSING, BELIEVED 
P/O. J. Kenny; F/O. T. Kowalchuk; W/O. M. A. KILLep IN ACTION, 56 4 PRESUMED a IN 
Ketecee P/O. D. H. Lavalley: P/O. L. C. ActTion.—Fit. Lt. Hi. Brown, D.F.C.; Sgt. 


Levasseur; P/O. W. L. Long; P/O. J. H. A. J. P. O. New: r/o, “a: 8. Richardson ; Fit. Set. 
McCaffrey, D.F.C.; P/O. R. J. ecu: P/O. J. McC. Scott; Fit.-Lt. D. R. Wallac 


R. McCloy; P/O.’ A. R. Me recon F/O. L. A. PREVIOUSLY REPORTED MISSING Now Pre 
MacDonald: F/O. H. J. McEachern; F/O. suMep KILLED IN -A¢TioN.—Sgt J. D. Archer; 
M. E.R. MacFarlane; F/O. E, W. gs et F/O. LN. Arklesss Set. A.-M. Asquith; Set. 


F/O. H. B. McIntyre; Fit. Sgt. J. G. Kay; J. W. Barnden; Fit. Lt. Ww. G. E. Becker: Fit. 
¥s0.. G.. .&. McKenzie: Sgt. eS R. how inney: Sgt. B. D. Beddison: Set. J. Bell; Sgt. R. L. 
10. D. i. Manson; F/O. M. J. Martin; P/O Bell; F/O. G. Beresford; Fit. Sgt. A. Bevin: 
C. G. Merritt; F/O. T. K. SR Set. A. i. Sgt. R. Birkby; Act. F/O. J. N. Bischoff; Sgt. 





A PLACE IN HISTORY: The Gloster E.28/39, first British jet aircraft to fly, is 
here shown arriving at the Science Museum, South Kensington, where it will be kep‘ 
on permanent exhibition. 
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P. A. W. Black; “F/O. G. J. Bloomfield; F/O. Thompson; Sgt. A. Thomson; Sgt. J. D. Thorn- 


R. O. Brigden; Sgt. D. W. Brittan; PLO A; ton;.Flt. Lt. 8. Walton; aid S.Whitaker; Set. 


Broadbent; Sgt. B. H. Brodie; P/O. R. invest A. H. White; Fit. Sgt. Whitehead: Fit. Sgt. 


et. * Burden; Set. G. Chaloner; w/o. a Clark; G. H.. Wiggin; Sgt. D. D. Coats Fit. Sgt. W. T. 


Bet. A St 4 Ooburs: Set. S. Cotterell; Set. Witty. : 
# 5 Cowling; 0. C. N. C. Crawford; ze. PREVIOUSLY. REPORTED Musstnc.’ Now Re- 
P. ‘Dack; in, 1° t. D.° Darbon;* Act. F/O. PORTED KILLED IN ACTION.—Sgt. H. Brooke; Sgt. 
r G. Bags Fit. Lt. -E. 8. Dawson, D.F.C.; H. H. Dunkerley; Sgt. L.-Kilvington; Fit. Sgt. 
F/O. R. R. Dickinson; Sgt. A. Dodd; Stg. A. E. S. Richardson. 
Eades; Fit. Sgt. G. 8. Elders; Fit. Lt. J. L. a: MISSING. pt ekg R. Broughton; F/O. J. C. 
W/O. W. Erickson; Sgt. J. res he Burns, D.F.M.; F/O. L. 8. Drew; Fit. Sgt. R. 
Finnigan; Sgt. D. R. Foster; P/O. T. Dd. ieee Eglen; W/O. &. it brag H FY 6. A. G. Flip- 
ipgham; Fit. Sgt. .T. .E. Francis; Set. A. H. eget Sgt. L. P. Green; cae V. J. Kennedy; 
Trost; Fit. Sgt. W. H. C. Fuller; ‘oS R. O- gt. A. L. Kni ae P/O. ‘o. Laverack; Sgt. 
Gaff; Bet, J. Gartland; Fit. .. R. J. Geen; R. T. Martin; ‘Bat. J. x Reardon ; Fit, 1 
F/O. C. J. M. Goeman3; Set. F. by ig 8 Sgt. N. R. Robbins; F/O J. R. woven Set. R. 
2” Gore: F/O. C. E, M. Graham; dit. Set. , Steel; Act. Fit Lt. G. Taylor o. shat ae 
Gribble; Sgt. A. J. F. Halls; Sgt. J. Wacmsan: Topple; a7 H. C, Ward; W/O. P. Webb; 
Fit. Sgt. J. A. Harrison; F/O, H. E. Hastings; Fit.. Lt. Pr. wak D.S.0., D.F.C.; W/O. 
Set. J. Hodge; F/O. K. Hodgson; Fit. Lt. C. P. Ye A ARBs, 
Holman, D.F.C.; Sgt. G. H. Hughes; Sgt. L. KILLED ON ACTIVE SERVICE.—F]t. Lt. D. G. 
Johnson; Set. F. G. Jones; Fit. Sgt. D. G. T. pee: F/O. .T: Bell;. F/O. J. Davey; Fit. Lt. 
Kay; Sgt. R. Kenyon; oe . F. Labern; W/O. C. Mee F/O. a Lamont; F/O. B. BS 
H. T. Large; Fit. Sgt. A: wrence; Sgt. G. A. A ag D.F.M. ; F/O. R. E. Mellor; W/O. 


Letts; rag J. C. Meconkey: w/o. J. McIntyre; Steadman; F/O. F. Tomlinson; F/O. ’K. White: 
is. J. Mahoney; 3 A. P. Maitland; Sgt. Sgt. O. O. Williams. 


feachen; Fit. Set. G. Morgan; Fit, Lt. PreviousLy REPORTED MISSING, Now _ PrE- 
L.- Morris; F/O. 0. TE: pty one Cdr. SUMED KILLED ON ACTIVE SERVICE.—Sgt. M. N. 
urphy, D.8.0.,- D.F.C.; Fit 8 x. Jones; W/O, A. W. Martin; Fit. Sgt. B. H. 
Naga lngan; Fit. Lt. G. W. Nixon Fit * get F. Potter; P/O. D._F. Prior. 
Nuttall; F/O. P. 8. Pilcher; Fit. Sgt. J. G. WOUNDED OR INJURED ON AcTIVE SERVICE.— 
ie Sgt. I. Porteous; F/O. K. Powell; L.A/C. H. Thorpe. 
Set. R. O. Pugh: Fit. Set. K. N. Pyatt; Sgt. Diep ON ACTIVE SERVICE.—Sgt. H. Ambrose; 


C. r Raybould; F/O. S. W. Reeder; Fit. Sgt. LA/C. R. J. Anstey; A/C.1 8. T. Parett: 
J. M. 8.- Ritchie; Sgt. W.. Roberts; Fit. Sgt. A/C.2 T, C. Blake; A/C.2 L. F. Bou mics A103 
5 : . A. Sharman; Sgt. A. Shat- T. S. Bridle; A/C.1 M. C. Brown; }. 

well; Act. “ G. K. Shaw ~~ BR. D. D. ham; A/C.1 R. T. Bussey; A/C.2 A. W. i n 


Shields; Sgt. W. D. Spencer; F/O. L. G. Stamp; Sgt. A. C. Caster; A/C.1 'N. W. J. Carter; P/O. 
Fit. Sgt. V. Tarbard, Set. P. W. Taylor: _ A. G. at hay ee te A/C.2 R.A. Clements; 
JD. Teere; Fit. Sgt. L. Thomas: Sgt. L.A/C. J. Cock; A/C.1 R. B. Cowap; 








ALL OUT: A Faicon III two-seat training glider beginning a ‘high hop’’ 

No. 143 (Croydon) A.T.C. gliding school. At the controls is a pupil under the 

instruction of Sqn. Ldr. E. J. Furlong, D.F.C. Few gliding schools are fortunate 

enough to possess two-seaters, and usually gn ga is carried out in the single-seat 
irby Cadet. 


_ May orn, 1946 


PH 


“IZA7C. “R. Cowley; A/C. H.-H. “Crittenden: 


IsA/C. J. V. Crook; Cpl. H.. R. Cuttell; A/g3 
R, W. Davey; ay ey V. W. Denton; AIC. A. 
Dickie; “Fit. Lt. A. K. Duncan, D.F Act 


“Wing Cdr. “J: L. Fowke; A/CA-N. F: Gina 
Sgt. R. T..Goodman; Fit. Lt, R. Gordon: A/€4 
H> C, Goulburn; L.A(C. K. C.-Gould; A/C1 LR 
Greenw ood; L.A/C C. Harris; A 1O1 kK 

~ A/ Ga £ 


W. tax: Act. fon Se ; 

Feuvre; a i vp “AIG. it “Lite 

AYC.1 J. McCormack: A/G.1 J. {lemon 
L.A/@. G. E. Murray; L.A/C. a J. Nic hols 
LAC, W. J. Pitts AJOL F, Pattord; ‘set 

Poland; a ee a E.G. Pople; Cpl. - ry 
Prescott: R. Redstone; LAle. 
J. M. Wega. IOs ai “Wy, sete L.A/C. ‘ROW, 
Shaw; Cpl. F Shaw; Cpl. a Statfordy 
Paka J. 0. ‘Beppheass Fit. Lt. D. Stickland; 
A/C. 1 G. ose Cpl. E. Satelithe; aie Pp. 
Taylor; ih YT J. C. Warrender; LAR . D. 
Williams. ~ 


Women’s Auxiliary Air Forée 


WOUNDED OR INJURED ON ACTIVE § ~ 

a, 2 J. = — pson, : Eaviaa 
IED ON ACTIVE SERVICE. rg CW.1 H 

eius; 8/0. B. H. 8. Cochran. HA: Bap 


Royal Australian Air Force 


MISSING, BELIEVED KILLED IN ier. Now 
PRESUMED KILLED IN ACTION.—P/O. C. F, 
Klingner. 

PREVIOUSL”’ REPORTED spars. Now Pre 
aun tt IN AcTion.—F/O. L. V, Barnette 


Act. . . Brown, DEG: ; /0, J 
Casey;- Fit. §, F, Cook; Fit. Sgt, W. A on 
lard; Act. Fit. Lt. . Godfrey 10. dD. 
Hamilton; F/O, F. 8. Hawkes; Flt. Set. N. RB 
Keys; Act. ( T, N. McCurdy; Fit “Sat 8. 
McLean; F/O. WB Mortel; Fit, Set. é D. Jl 
oe W/O L. Paton, F/O. G J. Parsey; 
E. ‘hes Frit Sgt. H. J. Smith. 
Salessreee REPORTED 97 ag Now. Re 
PORTED KiLLED IN ACTION.—P/O, P. Myerson, ¢ 


Royal Canadian Air Force - 


PREVIOUSLY REPORTED MISSING, BELYEVED 
KILLED IN ACTION, Now PRESUMED KILLED. IN 
ef ag W. i. Morrison; Fit. Sgt. W, A, 
rig ; 
PREVIOUSLY REPORTED MISSING, Now 
2a KILLED IN AcTIon.—P/O, R. Allan; Fig 
Anderson; F/O. K. H. Barker; 7/o5 
Darinor: F/O. A. Barr; F/O. W. H. Belling- 
ham; Fit. Sgt. R. A. Best; Lf he J. Bilbe, F/0, 


K. B, Brooks; Fit. i- w. L. Brown; - Po: 
H. A. Burt; Fit. Sgt. w. Barron: F/O. A 
Chapman; Fit, Lt. R. a Clearwater : F/O; mo 


Dawson; t. Sgt. R 
Dunkelman; ,P/O. J. P. Durkin; P/O. Ww. 
Erickson; F - K. D. Farrow; P/O. W. J. Fing- 
land; P/O. L. Flatt: F/O, J. Futoranski; 
F/O. R. C. ios; P/O. W. I. Girvin; c. 
Gray; hay Sa. W. Greene; P/O, J. D. Griffin; 
Griffiths; Fit, Bet. G. T. Hallam; 
P/O. 3 Mec. Hamilton; P/O A. Harrington; 
F/O F, C. Hayd dock; F/O. 4. B. Hill; 19, 
Tos, RA F/O, R. O. Hunter; P/O. L. . 
Innes; F/O. x A. Jeffreys; wa Sgt. N. i 
Jodrell; F/O, A. N. Johnston; ig 4 SR. Kelly; 
Fit. Lt. W. we “Kennedy; Fit. Lt. L._ Kirsch; 
F/O, H. Knobovitch; F/O." A. Kozlot: F/O. 
A. BR Eb. Ye Palme; ¥/O. P. Leeds; W/O. 


G. Leonard; F/O: . J. Long; P/O. L. W. 
Love; Fit Lt. L. R. 3 Loving, D.F.C.; P/O 
H. Lunnin; F/O. N. McConnell; P/O 


Lt. “, 
Ww. . MacWilliam; B/O. * Marshall; P/O. 
P. J. ¥. Mitchell; ait, i Sete . J. Moore; acs 


b es : oO. 
F/O. C. G. Redden; 7 R. J. Reilly; F/O. 
R. e Rennie; Fit. Sgt. W. Rennie; Fit. Set. 


C. Robertson; Fit. "at, A. E. Robson; He 
G. $ Running; P/O. R. C. Schlievert; P} Ag 
Service; Fit. Sgt. J. R. Seymour; P/O. & 
Slater ; W/O. J. Spiegel; W/O. J. L. Springsteeie: 

Fit. Bet. J Ww. Sutherland; F/0.G. T. Terris; 
P/O. Be Vaide; F/O W. Vokey; Set. W R. 
White; Pia. ~ Wiltiamion: Fit, Set. 'T. Yates; 
Fit. Lt. Cc, “Young e, 

Paivronine REPORTED Missinc, Now Re- 
PpoRTED KILLED IN ACTION.—Fit. Lt. M. 
Ewaschuk. 

MISSING, BELIEVED Po tag In ActTion.—F/0. 
W. 8. Bradley; F/O. A. Russell. 

PREVIOUSLY i 5 MISSING, Now PRE- 
SUMED KILLED ON ACTIVE SERVICE—F/O. T. R. 
Bailey, D.F.C.; Sgt, A. E. er w/o. J. F. 
i Sgt. R. 8. i F/O. E. Hine; P/ = 

eS, Kennedy; F/O. J. E, Osborn; AD AIO. N. 


DieD on AcTIVE SERvICE.—L.A/C. R. S. Ball. 


Royal New Zealand Air Force 


PrREviIouSLY REPORTED M1sstnc, Now PRE 
SUMED ey Ag In ACTION. Ee ag W. E. Brun. 
ton; F/O. L. PB. Saw Sa . R. Cumpsty; 
Fit. Sgt. T. Et 

KILLED ON ACTIVE " SERVICE.—W/O. D. Cc, 
Burman. 


South African Air Force 


PREVIOUSLY REPORTED MIssiNc, Now PkR-- 
SUMED KILLED IN Agstee- —Lt. A. E. Collett; 
Lt. E. A Hall; Lt. M. A. Hunter, D.F.C.; 
Lt. G, B, Marquard; ae R. H. Povey. 
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MILES Messenger 


MILES 


AIRCRAFT 





Take any of these fields... 


The Miles ‘‘ Messenger” could take off or land in the smallest of the fields over 
which it is seen flying. With a 5 m.p.h. wind it becomes airborne within the 
phenomenally short distance of 60 yards—its exceptionally low stalling speed of 
30 m.p.h. makes a landing approach at 45 m.p.h. a simple matter. The 
“Messenger”? is outstandingly safe.znd economical in operation . . . remarkably 
simple to fly or maintain . . . all these claims -have been proved in 3 years of 
arduous operation in ‘service form. With a cruising speed of 110 m.p.h. and 
a range of 500 miles the ‘‘ Messenger” is obviously destined for a_ brilliant 
future as the ideal light aircraft for the business — 

man, charter-line operator or family man. Not 
a distant future either! . . . delivery can 
be arranged within 4 months. 





LIMITED : READINC °° ~FNGLAND 














28 Advertisements. 








Reductions 


10]- to 16 
in the & 


for pictures by 
radio 


A consistent policy of development with 
rate reductions has brought about wider 
facilities for transmission overseas by 
radio of photographs, plans and draw- 


A Press 


photograph 6".x 4” can now be sent 


ings, and drastic cuts in rates. 


between Empire terminals for £3, 
compared with the old rate of £10. 
Commercial and personal photographs 


of the same size for £5, instead of £10. 


CABLE 


and : 


WIRELESS 


PIONEERS OF CHEAP COMMUNICATIONS 





Cable and Wireless Ltd., Electra House, Victoria Embankment, London, W.C.2 


SS TM Be AIRE NNR — 


Cvs-38 





FLIGHT 
‘ 





May oru, 1946 


WwW hi 
CATALOGUE 
FL 201. 


CONSTRUCTORS exes 


S“ONSTREUECTORS LIMITFE 
NICKEL WORKS TYBURN ROAC 
ERDINGTON BIRMINGHAM 














HARD CHROME FACED 
THREAD GAUGES 


We are the only makers of 
Hard Chrome Faced Thread 
Gauges—the gauge that 


gives longer life with 
lasting accuracy and 
can then be reclaimed 





E.C.S. LTD:, Much Park St., Coventry Tel. : 5297 & 60347 














SEALED POWER IS VITAL! 


é ors of engine as supplied for M.A.P. and 








A PERFECT JOINT 
FOR THESE 
HIGH PRESSURE 
DANGER POINTS 
| Cylinder Heads 

Valve Caps 
Gear Boxes 
Carburettor 
Flanges 
Water Joints 
Exhaust Flanges 
Crank Cases « 
Differential Cases 
Invaluable for Air — 


Compressors, 
Suction Plants, 
Pumps, Refriger- 
ators, etc. 


Today More Than Ever 













In proper sealing lies the secret of 
maximum power of every energy-producing 
unit... ofevery engine whatever its purpose. 
For all en ae. the modern, scientific sealing 
mearis “ OSOTITE”’ . a simply applied, 
liquid compound, impervious to heat, petrol, 
4 water, steam and grease, which ensures 
a few minutes a HIGH PRESSURE GAS, 
AIR OR WATERTIGHT JOINT. 
For use in construction and repairs of every 





























O.S. Contracts. 


“OSOTITE" 


LIQUID Reig 


the ‘As supplied against Govern- 
‘| ok “onrast Re ny to 
ufacturers ef 
PRODUCT Mowe bys Aero Engines. 


AS for full details and prices to Dept. ‘‘F,"’ 
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HEAT EXCHANGE EQUIPMENT 


We have capacity for handling heat exchange 





problems in connection with aircraft, -auto- 
mobile and similar industries, on either a pro- 
duction or experimental basis. Consultation 
is invited on any matter connected with: 


Radiators 
Unit Heaters 
Oil Coolers 
Engine Charge 
Coolers 


A a Marston Excelsior product 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Ltd.) 








Reece. se ee eee SS ee ere 


BATTERY 
CHARGING 
















For auxiliary and all —— purposes, = 
horizontally opposed, four cylinder, air cooled 
engine’ is unsurpassed for reliability and Type No. 284 


unfalcerin erformance. In three sizes, 
from 12.8.H.P. to 30 B.H.P. charger. Hand- 


Address enquiries to Dept. 10. les from 2 to 


ANOTHER OUTSTANDING EXAMPLE OF 48 lead cells at 


“MCT ON, | 





















G[WESTINGHOUSE 


ESTALITE 


METAL RECTIFIERS 


There is a Westinghouse Charger for every class of battery irom 

smali radio cells upwards. Patented circuits enable batteries to be 

charged at the correct rate with lowest running costs and the 
minimum of attention. 














s 


a WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 


VICTOR MOTOR CO. LTD. COVENTRY. ENGLAND Pew Hill House, Chippenham, Wilts. 
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ARE YOUR STORES 
ORGANISED FOR 


TOTAL PRODUCTION 


NOT IF .YOUR EQUIPMENT 
IS OUT OF DATE 


FOR BINS, TOOL CABINETS, LOCKERS, 
WORK BENCHES, ETC. Prompt Deliveries, 


STONEHOUSE STEEL EQUIPMENTS 
Phone: 0405/6/7 WEST BROMWICH crams: “Steel,” W.B. 
































(xtc ich uo 
muy ake good jobs 


BETTER! 


Make the 
BEST with 










j 


TENAPLAS y 


RADIO SLEEVINGS 
‘TENAPLAX' TUBING FOR 
CONVEYING LIQUID FOOD 
EDIBLE OILS, ETC. 
INSULATED WIRES & CABLES 
SOLID SECTIONS & STRIPS 
‘TENATHERM ' SELF-HEATING 
CABLE AND ‘TENAPLAX' 
CO-AXIAL CABLE 




































AVIMO 70 mm. CAMERA 
Designed and developed by Avimo for all types of 
Cathode Ray Oscillographs, both single and twin 
beams, and widely used where photographic record- 
ings of this-nature are required. Avimo is well- 

known for its special purpose cameras. 


DESIGN - DEVELOPMENT : MANUFACTURE 








Write for 






details to 

TENAPLAS LTD. 
OPTICAL- MECHANICAL-ELECTRICAL INSTRUMENTS WORKS: UPPER BASILDON, NEAR PANGBOURNE, BERKS 
wk AVIMO LTD-TAUNTON: ENG. & 





8440.G 








LET US SOLVE YOUR PROBLEMS 








om eae 
r—— |LONDEX| 
TRADE a QO 


RUBBER ADHESIVES for all c, EAD RO M = ‘ 


purposes, including Rubber to Metal, Wood, etc. 


Also Compounds and Dispersions. Technical advice CONTACT LIGHT 











gladly given on problems of adhesion. 
na age ues Foe. jhe 
complete with Londex Remote tr 
SU R R ‘ i G E s PAT e N T s LT D Equipment. Ask for Leaflet 308/F, ‘ 
NEW WORKS,” ‘CROYDON ROAD, LONDEX LTD. 
ELMERS END, BECKENHAM, KENT. Aneriey Works, 207, Anerley Ré., London, 8.E.2) 








Phone: Sydenham 6253/9. 








Teiephonc; Telegram;: - 
BECKENHAM 0168/9. SURRIDGE, BECKENHAM. 
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Pulley wheel to carry control cables for rudder and ailerons 
on Horsa glider, machined from Bakelite Laminated. 


BAKELITE 


TREFOIL 


ie) 


REGD. TRADE M ARKS 


LAMINATED 





for hard service 


Bakelite Laminated combines lightness with remarkable 
toughness. It is-resistant to water, heat, acid, chemicals, 
oils, abrasion . . . gives excellent electrical properties. . . 
and can be machined to fine limits. The tensile strength 

“of one standard gtade exceeds 18,000 Ib. per sq. inch, 
Available in 40 different grades and a variety of forms 
including sheets up to 6 inches thick, rods, tubes and 
special shapes. Further information on request. 


BAKELITE LIMITED 
Pioneers in the Plastics World 


18 GROSVENOR GARDENS - LONDON .- S.W.] 
- «41 Freedom ! 
ina WINDAK 


When you've finished a hard day, relax in the comfort of a 
BOYS! 


A splendid career 
in the RAF 


500 aircraft apprentices wanted 


To boys between the ages of 154 and 17: A fine 
career awaits you in the Royal Air Force which 
you can enter as an aircraft apprentice. You will 
be trained in a highly skilled trade, fed, clothed 
i and paid. By the time you are 30 you can return 
to civilian life equipped to take a well-paid post 
or you may have a chance of staying in the 
Service and qualifying for a pension. 

FIVE HUNDRED of you are needed ! 

Ask your Headmaster, or, if you have left school, 
apply to the Juvenile Employment Exchange 
for further information. 


‘CUT OUT AND POST FOR DETAILS 


Post to: Air Ministry Information Bureau, Dept. Ass, Adastral 
House, Kingsway, London, W.C.2. 





































Windak. The.Windak ‘ golfer’ is the civilian version of 
our official Airborne Smock. Cut longer than the usual 
golf blouse, styled with clean front, roomy back and deep 
armholes, it fits everywhere but grips nowhere. Made 
from the same Windak Gaberdine used throughout the 
war, it is rain repellent, windproof, lightweight and tough- 
wearing. In brilliant peace time colours . . . green, 
scarlet, brown, maroon, royal blue and fawn. Price 107/3d. 
There’s also a lady’s model at 75/-. Please write for name 


of nearest stockist to the address below. 


Of” BR ABE SEE LIE el Data SOR 
Address 





r wear 

















Windak Ltd., Poynton, Cheshire 














a 
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CHANGE OVER 
WITH THE 
SAME TOOLS 


igetel vod WITH 


FROM WAR ‘SERVICES’ 


TO PEACE SCHEDULES 


Perfectly fitting for what 
you are doing to-day or 
‘ will be doing to-morrow. British and 
Best. SERVICE PANELS, HEAVY DUTY 
WRENCHES, UNIVERSAL JOINTS, 
CHANGEABLE SOCKETS, PLUGS, ADAPTORS, 


WRENCHES. 2,500 designs. 


’ JENKS BROS. | 


LIMITED 





FLIGHT 








MAY OTH, 1946 





SPECIALISTS in A.G.S. PARTS 







a] 


Reed 





Leading Aircraft Manufacturers" 


Lirotoxe 44826 POPHAM ST. WORKS. NOTTINGHAN 


Nee 
REPETITION PARTS 


in all metals as supplied to all 












THESE SIMPLE PRECAUTIONS REDUCE 


industrial WERMATITIS. 





If.correct precautions are taken lost man hours due to Industrial 
Dermatitis can be substantially reduced. First, regular inspection 
of workers’ skin and strict instructions for thorough cleansin 

Then ‘at the first sign of irritation an application of DDB. 
Prescription should be made. This soothing, healing lotion 


INTER- quickly penetrates to the root of the trouble below the surface 


of the skin. Even advanced cases are effectively cleared up by 
this easily applied antiseptic, it is non-greasy and stainless. Keep 
a supply in the first-aid cabinet and cut man hours lost through 
Industrial Dermatitis. From all chemists, 1/5 a bottle. Sample 
bottle and full particulars sent to executives and welfare workers” 
from D.D.D. Company Ltd. (F.5), 3, Fleet Lane, London, E.C.4, 








PRESCRIPTION 














COACHING FOR LICENCES 


Pilot’s ‘ B’ Licence 


Candidates for the Pilot’s ‘B’ Licence 
are advised that a Postal Course. cover- 
ing the Ministry’s complete syllabus is 
now available. It comprises the follow- 
ing subjects, any of which may be taken 
separately : 
Air Legislation and General Regu- 
lations 
Lights and Signals 
Air Navigation 
Meteorological Organisation and 
General Meteorology 


Full details are contained in the booklet 
“Coaching for the Pilot’s ‘B’ Licence,” 
which is obtainable free on request. 


Navigators’ 1st and 2nd Class Licences 


Revised Courses, based on the Ministry 
of Civil Aviation’s new regulations are 
now being prepared, and will be ready 
shortly (some are already available). A 
descriptive pamphletgiving {ull particulars 
may be obtained free on request. 








GOVERNMENT RELEASE 
ROYAL AIR FORCE 


FLYING SUITS 


Possage 
FREE OF COUPONS. 32'6 ./ 
extra. 





Officially released by H.M. 

Government. These suits 
are in first-class condition 
and are an amazing bargain. 
Made of heavyweight 
double’ rubberized 
material, thoroughly wind- 
proof and waterproof, 

Zip fasteners on sleeves, 

legs and down front. An 
ideal garment for: motor 
cyclists, lorry drivers, etc., 
etc, All sizes available— 
state chest and height when 
ordering. Limited supplies 
—cash back if dissatisfied. 

Orders in strict rotation. 


WILLSON BROTHERS 


Government Surplus Clothing Contractors. 


EPSOM, SURREY. ’Phone : Epsom 1293 











Aero& Jig & Tool 
Draughtsmen 


in Great Demand 
MEN AND YOUTHS 


There an insatiable 
nay for Aero, Jig ey 
Tools, 





to 
accurate drawings. 


QUALIFY AT HOME—IN SPARE TIME 
After brief, intensely money Bacay ta 
taken at home io your spare time—YOU can 

secure an attractive and interes t as 
Aero-Draughtsman. Numerous ng are 
also available in Eleetrical, Mechanical, 
Plastics, etc., branches of Draughtmanship. 











The London Schoo! of Air Navigation Ltd. 


21 WATER LANE, EASTCHEAP, E.C.3 


Directors: 
S./Ldr. H. G. Holmes, D.F.O., W./Cdr. D. M. Brass, D.S.O. 
URSES for 
*‘B’ LICENCE 
ist CLASS NAVIGATORS 
2nd CLASS NAVIGATORS 
RADIO OPERATORS 
POSITIONS NEGOTIATED ON MERITS 

















CYCLES 


Incomparable for — 
Performance and Value. 

# MOTOR CYCLE CO., 

PSL PLEY,: YOrks: 





MOTOR 


FREE GUIDE" 


The Free Guide contains 182 pages of 
information of the greatest i araeen to 
those seeking such quali- 
fications as A.M.1.Mech.E., Paes, 
A.M.1.P.E., A.M.LE.E., Matric. and 
etc, also R.A.F, Entry | gong oe ), 
together with particulars of our remark- 
able Guarantee of 

SUCCESS—OR NO FEE 
Write now for your. copy of this remarkable 
publication. It may well prove to be the 
‘sausuesess turning point in your career.ssuuseswet 


NATIONAL INSTITUTE OF 
ENGINEERING 
(Dept. 427), 148-150, HOLBORN, E.C.1 


(South Africa Branch E.C.S.A., P.O, Box 8417, 
Johannesburg.) 
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| NAY 4 LIST AAS LUANG pe the Channel in 1909... 


This hangar, for housing lighter-than-air craft for the U.S. Nevy, a 

- is illustrated in one ofaseries of ten graphite pencil drawings é x ‘a 
by R. Myerscough-Walker. The drawings will be of interest Ss aa = =< a %, + %% 
to everyone interested in the techniques of pencil draughts- = < 
manship at its best, and these hangars are of particular interest : 
because they represent timber construction on a scale never 
before attempted. The shell of the building is 1,000 feet long, 
170 feet high at the crown, and has an overall width of 296 
feet at ground level. Lithographic reproductions of the draw- 
ings, together with the Artist's description 
of the techniques employed, are available 
at 2/6 the set, post free. 


eS aie * 


x 
x 
x 
x 
x 


ii oth. wheter 





THE DRAWINGS WERE EXECUTED tN 


: IS/AGIbIS PENCILS 


EAGLE PENCIL COMPANY, LONDON, N.17 
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“FLIGHT” 





FLYING 








SUITS 


alily ser; 
finished drill Zip 


fastening hon 

and cuffs. In sh 
white or navy - ‘fil 
(4 Coupons required) 


COMBINATION 
FLYING SUIT, mm 
super quality fawn 
abardine. Heavy 
Soom lined, zip front, 
legs, etc., §7.15. 


(18 Coupons) 


L LEA 7! E R, and 
faCeere 2 RSA, Fleece tied, zip front and fae 
LUXOR GOGGLES, 50/-. TRIPLEX GOGGLES, 
from 7/6 and 17/6. . 


NATURAL peigay wat 7 GI OVES, _ lambswoo! 
lined ee e Double texiure SILK UNDER- 
ES, 22/6 we per pair. (2 Coupons). 
‘ion INCLUDE PURCHASE TAX. 
Catalogue on receipt of 14. stamp. 








TURN pls KIT INTO CASH. 
We pay TOP 


for worn Irvine type 
—. B tt Anag ined boots and jackets, 
ther jackets, flying suits, etc. Call or write. 

If writing, state full particulars, 


D. LEWIS = 
124, GT. PORTLAND ST., LONDON, W.1 
Tel. : Museum 4314. 











ENCINEERING 





OPPORTUNITIES 
IMPORTANT GUIDE 


~~ ——- handbook, “E ring 
ties,’’ outlines over 200 Courses 
hnical instruction, including Aero- 
Saudieal Engiaeering, Aeronauti 
Sere Engines, Air Navigation, Ground 
Eesincers: Licences. AFR. 
.I.Mech.E.., R.A.F. Maths., etc. 
Our Courses have been approved t by ‘the 
Royal Aeronautical Society an 
WE GUARANTEE 


“NO PASS—NO FEE” 


A copy of this enlightening guide to well- 
paid posts will be sent on request —FREE. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


306, Shakespeare ‘House, 
17-19, Stratford Place, London, W.1. 

















COTTON BAGS 


FOR SPARE PARTS, Etc. . 


WALTER Hi. FELTHAM & SON, LTD., 


imperial Works, Tower Bridge Road, 


Telephone : HOP 1784. London, 8.E.1 








ther London address. 
Tele. : Aviakit, Wesdo, London. 





Rate B/- minim . Special rates : 
Auctions, Contracts, Palco, tages Official Notices, Public 
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AIRCRAFT FOR SALE AND WANTED 


A™ WORK, Lid. 


IRWORK;, Ltd., can now deliver the Airspeed 
‘Consul ” one "month from receipt of order; price 
£5,500. Airwork offer earliest deliveries of all’ types 
of new and reconditioned aeroplanes. 
IRWORK, Ltd., 134, Bath Rd., Hounslow, ae 
sex. Hounslow 5451, 0254 
fA Uetae Distributors for Yorkshire. 


RNOLD gs WILSON, Lid., 232, Harrogate Rd., 
Leeds, 7, Tel. 41014-5. Demonstrations anywhere, 


anytime. [0257 
Wot: 8. SHACKLETON, Lid., 175, Piccadilly, 
offer :— 


£ 59 5: -—B.A. Swallow Mark II, Pobjoy Cataract 
III engine; this is the best Swallow in 
the country; it has just been completely overhauled 
at a cost of £250, and is offered with renewed Cer- 
tificate of Airworthiness; engine also was completely 
overhauled by the makers in 1239 at a cost exceed- 
ing £200; only 10 hours’ running since. 
£40 072» .86  11-passenger Express Air- 
liner offered at Perth, Western Aus- 
tralia, with 12 months’ C. of A. and enormous in- 
ventory of airframe spares, also 2 spare - overhauled 
engines; this aeroplane is in perfect’ condition. 
5: -—Miles Sparrowhawk, Gipsy Major en ine; 
a fast sporting long-range monoplane, 
with 12 months’ C. of A., property of well-known 
test pilot. 
HAWKER Tom-Tit 2-seat training biplane hitherto 
the property of Mr. Alex Henshaw; just com- 
pletely overhauled; 12 months’ C. of A.; with a large 
inventory of airframe and engine spares this aeroplane 
is es recommended. 
—D.H. Hornet Moth, total Gipsy Major 
“engine hours since new only 48; fitted 
starter; this was the best Hornet offered in the recent 
disposals and was ered selecte 
-—Miles Whitney Straight; starter, genera- 
tor, saree lights, Sperrys and 12 
months’ C. of A.; in beautiful order. 
9 5: ~asleseiame A., American-built ; under 30 
airframe and engine hours since new; C. 
of A. until February, 1947; Continental A-40-5 en- 
gine; fitted dual —— brakes, wheel spats, tail 
wheel; any demonstratio 
42. BHACKLETON. Ltd., 175, mein, 26. 
on, 
R- K, DUNDAS invite your enquiries for all types 
of gua age engines, accessories or aerodrome 


eUNDAS offer a Wicko high-wing monoplane, 
* Sip sy Major engine, seating side by side with 
dual po by fully aerobatic, excellent for private 
owners or instructional purposes, fully overhauled with 
, of A.3 £70 
«4  DUNDAS offer a Stinson Voyager 3-seater 
cabin monoplane, 85hp Continental motor, under 
100 hours, a lovely little machine for getting about 
in, beautifully fitted and in brand new condition; 


50. 
& DUNDAS offer a Miles Sparrowhawk ang 
seater low-wing monoplane, property of. test pilot, 
a beautifully kept. and fast sporting machine, innumer- 
able extras. owner going abroad, must sell; 
. K. DUNDAS arrange _hire-purchase, insurance, 
inspection end overhauls. 
R- K. DUNDAS, Ltd., The Airport, Portsmouth. 
Tel. Portsmouth 74874. [0212 
Saar meget Spartan, 1936, dual control, Cirrus en- 
gine, goed condition: viewed by appointment; 
offers.—Box 8113, c/o Flight. [6992 
NGINES: for disposal; Gipsy Six Mk. Is and IIs: 
Lynx; Wright Whirlwind R.760.E1; new and 
second-hand.—Apply Box 8063, c/o Flight. [6980 
IRCO, Ltd., suppliers of aircraft, accessories and 
equipment. Export inquiries invited.—Eagle 
House, 109, Jermyn St., London, 8 W.1. Tel.: White- 
hall 88€3. [6949 
ARSHALLS’ FLYING SCHOOL, Ltd., for new 
and second-hand aircraft; part exchanges; sales 
and service repeat secvice.—I'he Airpo.t, Cambridge. 
Yel. 56291. : 
£445 Comper Swift single-seater, fast, light 
craft, 150mph, 75hp Pobjoy engine, range 
600 miles, made as new, 12 months C. of A.; 1 Pob- 
joy 75hp, in perfect condition, £45. 
. B 


equines 


GOLAY, 7, Maychurch Close, Stanmore, Mid- 
dilesex [6989 
TRCRAFT urgently required bor Getniee and char- 
A ter work, with or without : highest prices 
aid.—Brevet Flying Club, Ltd. i, Acheatermag *. 
Mayfair, W.1. Gro 1353 and 1 [02 
OR sale, aeroplane, 3-seater, “ta Moth D.H. 4 
engine Gipsy Majcr 150hp. flown 430 hours, 
machine as new with flying certificate; delivery at 


COURSES 


THIRTY-SEVEN FIRST PLACES have been 
qpines oF by the home-study students of the 

G.B. in the A.F.R.Ae.S. Examina- 
tions of the Royal Aeronautical Society—, 
great and pi hte ns record. 










THe” 


| PROFESSIONAL EXAMINATION. 

| AND CAREER TRAINING iN 

ENGINEERING AND ALLIED. 
 INGUSTRY 


Students shonld 
pe note thet ‘bork gh menr and In- 


technical knowledge and qualifications are to receive 
mes chance of rising to the highest positions 
wi their capacity in Post-war indus! 

The E 's Guide to Ste = 


to-day for “ 
free—and use the ST PLACE COURSES of of 


the T.I.G.B. to obtain qualifications and success, 

THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 

37, Temple Bar House, London, E.CA. 


a OT — ~~ 


Good Progress i in the 


AIRCRAFT INDUSTRY 


is open to those who avail themselves of the 
services of the Bass im ag world's and 
greatest school teaching by post. 

Men who are — for the Air Ministry's 
Examinations in Categories A, B,C and D 
will find the ICS. Ground Engineer's Course 
a sound preparation for success. 

We also offer fully adequate instruction to 
those who wish to enter = Drawing Off 
or to specialise in Aero Fitting 
or Aero- Fitting. And we ay a 
Preparatory for R.A.F. Entrants. 
Special terms for members of H.M. Forces 


Write to the 1.C.§, Advisory Department for booklet of 
particulars of our Courses in Aeronautical Engineering. 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS, LTD. (FRA 
Dept. 182, International Buildings, | \ 
KINGSWAY, LONDON, W.0.2 








Quick deliveries 


OF CASTINGS FOR 


AIRCRAFT :.JIGS. 


AND FIXTURES. ALSO ALL TYPES OF MEEHANITE CASTINGS 
LET OUR REPRESENTATIVE CALL ON YOU. WRITE TO 








once.—Make offer to Box 8065, c/o Flight. [6982 





WINGET LTD ROCHESTER KENT 











Ministry 





TURNED RIVETS - 


Bar Repetition Products 
made specially to Air 
Requirements 


MCL and REPETITION LTD. PoolLane. Langley Biham 


Phones. BROADWELL IIS (4 
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May 9TH, 1946 
AIRCRAFT FOR SALE AND WANTED 
ECIL KAY AIRCRAFT, Ltd., 10-20, Hssex St., 
Birmingham, are Midland distributors for Auster 
‘ynd Percival aircraft; place your order now for early 
delivery; demonstrations can now be given. [0233 
R sale, aeroplane, limousine, 4-seater, Percival 
Foye Gull, engine Gipsy Six 200hp, only flown 
198 hours, condition as new, lately fully controlled ; 
can be delivered at once.—Make offer to Box 8066, 
RENTICE AIR. SERVICES (IPSWICH), Ltd., Tay- 
P Jorcraft distributors since 1937, now offer Auster 
9. and 3-seaters, early delivery; large stock of Taylor- 
craft and Piper Cub spares.—St. Mildred’s Chambers, 
Cornhill, Ipswich. (6648 
ENNINGS, Ltd., Taylorcraft, Auster and Percival 
> Proctor distributors, are in a position to give 
demonstrations to prospective purchasers,—Full details 


obtainable from the distributors, Kennings, Ltd., 
gen St.. Derby... Tel. 3636. 232, Cheetham Hill 
o Manchester. Tel. Bla. 9111. 0235 


ELD AIRCRAFT SERVICES, Great Woodcote 
F House, Woodcote Drive, Purley, Surrey, offer a 
jimited number of reconditioned Percival Proctor 
Mark’ I aircraft for sale, priority given for export; 
ice £1,300, early delivery.—Field Aircraft Services 
ate approved agents for spares for Proctors Mark 1, 
fi and III. (6875 
F%, sale, in perfect condition, aeroplane 2-seater 
Moth D.H.60, engine Gipsy 100hp, English made 

with 700 hours’ flying; also a small aeroplane _Klemm 
£25, engine Salmson 45 2-seater, with 1,300 hours 
ing; both machines fully controlled and with flying 
tes, can delivered at once.—Make offer to 

Box 8064, c/o Flight. [6981 
OTH Minor, new 1939, very little used, stored 
most of the war, returned to makers—Messrs. 

De Havilland’s—for complete overhaul (airframe), new 
engine fitted, 1.hour 20 mins. flying since, . fully 
al.-control, colour silver and blue, Certificate of 
yorthiness for 12 months from. May, 1946; offers 
wanted, or would exchange for Bentley or similar 
qt, cash adjustment if necessary.—Sqn. Ldr. Potter, 
Greenlake Cottage, Laleham Rd., Staines. Tel. Staines 


[6959 
: SITUATIONS VACANT 
£ ” licence pilot required for air taxi service.— 
Brevet Flying Club, 11, Chesterfield St:, W.1. 
{CENSED radio operator required immediately for 


air taxi service.—Brevet Flying Club, 11, Ches- 
terfield St., W.1 [6967 
0 Stressmen required.—Write, stating age and 
experience, to Dowty Equipment, Ltd, Arle 
Court, Cheltenham. {6924 


70 senior designer draughtsmen for aircraft end 
mechanical design work; Southampton area; de- 

tailfof experience and salary required.—Box 8070, 
ANTED, sheet ‘metal workers and panel beaters; 
“WV. good rates :nd bonus paid.—Apply D. J. Haw 
kins & Son, Ltd., 114. Castle St., Reading, Berks. 
ICENCED ground engineer required for Midlands; 
write, stating age, experience, licences holding. 
~Anster Aircraft, Ltd., Thurmaston, Leicester. [6957 
ener. stressmen required; please send details of 
training, experience and salary required, to: 
Chief Technician, Gloster Aircraft €o., Ltd., Wit- 
combe, Glos. (6955 
USTER AIRCRAFT. Ltd., require chief test pilot 
for Austers, must be good personality,. preferably 
e-R.A.F. officer; state age, qualifications and salary. 
—Thurmaston, Leics. ; [6986 
VAcancy exists for pilot with “‘B”" licence for 
charter ‘and flying school work; applicants must 
be willing to work for small salary plus flying hour 
pay.—Box 7959, c/o Flight. [6956 
Te London School of Air Navigation, 21, Water 
Lane, _Eastcheap E.C.3, have opened a consul- 
tant branch. and employment agency for all aircrew 
interested in civil aviation.—Royal 1136. [6945 
iw and tool draughtsmen required, with at least 
7 years’ tool draughting experience.—Write, giv- 
ing full particulars and salary required, to Cunliffe- 
Owen Aircraft, Ltd., Swaythling, Southampton. [6965 
OUTHERN AIRCRAFT (GATWICK). Ltd., Gat- 
wick Airport, Surrey, have vacancies for two “ B”’ 
licence pilots.—Applications to be addressed to General 
Manager, stating experience and salary required. [6921 
ANTED, radio officers holding air operators 
7 licence for internal and overseas flights.—Apply, 
iving details of age, experience, etc., -to Personnel 
wer, Scottish Aviation, Ltd., Prestwick Airport, 
Ayrshire. : {6979 
IRCRAFT loftsmen, fully qualified men- required 
for work on a new and interesting project.—Reply, 
stating age, experience, and salary required, to Chief 
Dranghtsman, English Electric Co., .Ltd., “Aircraft 
Division, Corporation St., Preston: {6913 
IRCRAFT stressmen, fully qualified men required 
-for work. on a new and interesting project.—Re- 
Biratize age, experience and salary required, to 
Draughtsman, English Electric Co., Ltd., Air- 
etait Division, Corporation St., Preston. (6912 
IRCRAFT draughtsmen, fully qualified men re- 
» quired for work on a new and interesting project. 
Reply. stating age, experience,’ and salary’ required, 
ief Draughtsman, English Electric Co., Ltd., 
Aireraft Division, Corporation St., Preston. 
(RounD engineer wanted for maintenance club 
aircraft; minimum requirements “A” and “C” 

Austers, “‘X" compasses, to commence; 

rience, wages required.—Light Planes, danca- 

), Ltd., 25, Deanway, Wilmslow, Manchester. 
GALEs engineer._Swiss mechanical engineer, 18 
‘J years’ experience, English, French, German and 
Spanish, perfect organiser, wishes to represent first- 
class British firm in various countries.—Enquiries 
fo Mr. George Loup, rue Cavour, 3, Geneva, Switzer- 
land. £6960 
URGENTLY required for variable piteh propeller 
€ngineering factory engaged on development work 
of national importance, chief aero dynamicist.—A pply 
letter, giving full details of qualifications, salary 
and past experience, to Personnel Manager. 
Rotol, Ltd., Gloucester. (6987 


state age, 





(6911 ; 
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— We are proud to have 
repacred 2827 lireraft 
for. he R.A.F. and 
the Royal Navy 


£ 
peat 
AL, offera complete 


expessenced Acronanhe 
Service to Charter 

Operators Flying Clubs 
é personal plane owners 


I Sales and Part Exchange 

2 Conversions of Service Aircraft 

3 Modifications and Special 
installations 

4 Certificates of 
Overhauls 

S Engine Overhauls 

6 Contract Servicing 


Airworthiness 


Repairers Approved by 
The Royal Aero Club 





PORTSMOUTH AVIATION LIMITED 


THE AIRPORT, PORTSMOUTH Tet Portsmouth 74374 














REMOVES 


HIGH 
TEMPERATURE 
STOVED 
ENAMEL 
CELLULOSE 
WITH LEAD FILLER 
FRENCH POLISH 
VARNISH 
& THIN COATS OF 
PAINT in ONE 
APPLICATION 






This world-famous strip- 
per is guaranteed acid and 
alkali free, non-inflam- 
mable, and non-injurious 
to eyes, skin or clothing. 
It works rapidly and 
thoroughly, strips down to 
the bare wood, metal or 
glass in one application 
and, being non-volatile, 
does not dry up or leave 
a sediment. le to 
the last drop. 
It has been used for many years, and with 
entire satisfaction, by the British Aircraft 
and Automobile Industries. 
Owing to shortage of materials we are 
still producing and supplying QUICKER- 
Y TIME SUBSTITUTE 
which, like the original it 
temporarily replaces, is still the best 


Due to control, supplies are available 
only for work of national importance. 


QUICKSTRYP CHEMICAL CO LTD. 
104, Morley Street, Bradford. 
We Gea! exclusively in Paint Removers. Ask for descriptive leaflet of our Products. 


For Economy ude QUICKER STRYP 
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SiTUATIONS VACANT—CONTD. . 

RGENTLY required for drawing office of variable 
pitch propeller engineering factory engaged on de- 
velopment work of national importance, checker, stress- 
men and computers—Apply by letter, giving full de- 
tails of qualifications, salary required and past experi- 

ence, to Personnel Manager, Rotol, Ltd., Gloucester. 
TRESSMAN.—Experienced aircfaft stressman_re- 
J quired, preferably with ability to assist in super- 
vising junior staff; good prospects and _ salar;.— 
Applications. stating age, technical qualifications, 
and experience, should be addressed to Personnel 
Dept. (Chief Designer), Handley Page, Ltd., Crickle- 
wood, N.W.2. f6éc4s6 
LIGHT REFUELLING, Ltd., require a chief. test 
engineer to take charge of material and hydraulic 
test work, minimum qualifications are an engineering 
degree and 10 years experience of material and 
hydraulic test work, a knowledge of resistance welding 
would..be an advantage.—Send details of qualifications. 
experience and salary required, to The Personnel 
Manager, Malvern, [6990 
LANCASHIRE AIRCRAFT CORPORATION, Ltd., 
_have two immediate vacancies for traffic clerks, 
consideration given only to applicants already experi- 
enced in handling.passengers and freight, and in the 
documentation and preparation of aircraft loads; salary 
£5 per week.—Applications should be addressed to 
Traffic Manager, Lancashire Aircraft Corporation, 
Ltd., Stanley Park Aerodrome, Blackpcol. [6991 
PEANNING engineer required by aircraft Co. in 
West Country; applicants must be able t plan 
processes and operations from drawings of méchani- 
cal and electrical components and be capable of re- 
ferring back to designers any uneconomic designs. 
Only candidates used to similar work, having thorough 
engineering training and practical. experience, and 
ability to handle staff. should apply; salary £550 
£750 p.a., according to qualifications; letters will 
be treated in tle strictest confidence.—Write, Box 
7960, c/o Flight. {6958 
SITUATIONS WANTED 
X-F/O., flying instructor, age 26 years, desires per 
manent post instructing, charter or testing, home 

or abroad, 1,300 flying hours—Bux 8069, c/o Flight 
X-WARRANT Officer (R.A.F.), wireless operator, 
_ keen, reliable, studying for licence, seeks position 
in civil aviation; superior assessments.—Box 8060. ¢/« 


Flight. {6975 
pAb officer (37), first-class P.M.G., air licence, 
500 hours, 10 years ground-to-air 


3 /¥ control; 
would consider change employment gander contract.— 
Box 8056, c/o Flight. {6971 
425 hours, B licence instructor, clean ,record 
10 years, age 33, public school and univer- 

sity education, seeks position in South England or 
abroad; capital available.—Box 8062, c/o Flight. [6977 
USINESS man, ex-R.A.F. Transport Command 
pilot, proceeding to South Africa. July, wishes 

to offer his services as ferry pilot to deliver an airy- 
craft to purchaser in in return for expenses 
only.—Box 8057, c/o Flight. (6972 
ILOT, R.A.F., F/Lt.. due for release August, 
1,300 hours twins and singles, including 250 
hours night, willing to accept any sound flying posi- 
tion; prepared to undergo further training if neces- 
sary.—Box 7958. c/o Flight. {6953 
X-CPL. fitter IL.E. (32) seeks situation in civil 
aviation, home or overseas; 7 years’ mainten- 
ance, inspection. repair and instruction on all types 


of aero engines and components, superior trade 
assessment.—Box 7956, c/o Flight. [6951 
ROUND engineer, A, C and X licences, released 
Class A, seeks situation. 20 years’ aircraft ex- 
perience, private charter, flying club and E.F.Y. 
schools, practical and administrative duties, A.I.D. 


approved deputy chief engineer.—Box 8061, c/o Flight. 
X-R.A.F. pilot, Fit. Lt., age 28, 3,300 hours. 
many types, pre-war E.F.T.S. instructor, B 
licence, second-class navigator’s licence, Transport 
Command trained, requires position, preferably taxi. 
charter, or instructional—Box 7957, c/o Flight. [6952 
Je MGnreer, 26, keen, Higher National Certificate 
4 mechanical engineering, including aerodynamics, 
3 years engineer officer F., 9 years’ aircraft ex- 
perience; repair, inspection; sound administration; on 
release leave; seeks good post.—Box 8017, c/o Flight. 
JENGENEER. Hons. degree, A.M.I.E.E., well known 
in aircraft industry, holding responsible position 

as designer of electrical and mechanical devices 
for aircraft, wishes to improve position; design or tech 
nical sales; present remuneration more than £1,000. 


—-Box 8018, c/o Flight. [6963 
ILOT with “B” licence, 2nd Class Navigator's 
Certificate (current), 4,900 flying hours on 


single, twin, three and (light) four-engined aircraft 
up to 16 tons, with previous internal and Continental 
airline experience. seeks position in civil aviation: 
free:—Box 8059, c/o Flight. (6974 
baz ” licence pilot, 1,400 hours singles and twins, 
22 types, accident-free record, experienced in- 
structor and test pilot, requires employment in any 
type of flying; keen to learn and work hard; willing 
to live anywhere, home or abroad; release June.— 
Apply Box 8058, c/o Flight. [6973 
LYING OFFICER (engineering branch}, age 26. 
now on release leave, requires post as technical 
assistant, preferably in an aeronautical engineering 
sphere, but any post would be considered that has 
propects; qualifications, Higher National Cert., Grad. 
R.Ae.S.—Box 7754, c/o Flight. [6903 
FY LT. engineer officer, just released, aged 26, 
higher national certificate mechanical engineer 

ing, shortly taking licences, studying A,.M.I.Mech.F.. 
3 years apprenticeship (Halton), 3 years squadron ser- 
vicing, 4 years engineer officer in large maintenance 
unit, desires good post in progressive firm.—Box 8114. 
c/o Flight. [6993 
SST. S.E.W., R.A.F., demob. April, age 25, seeks 
position, civil aviation or similar organisation. 
where initiative and reliability are appreciated: com 
prehensive knowledge of all parachutes, dinghies and 
air-sea rescue .apparatus; 3 years instructor; at 
present employed as a technical writer; willing to 
travel—Box 8016, c/o Flight [696] 
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& COMPANY, 
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Sheet Metal Work « Steel Plate Work + Fabricated Welded Stee! 


Phone: LARkswood 4 


HEAVY METAL 


Work in any thickness * Profile Gas-Cutting * Hydraulic Press. 
work * Engine Test Beds * Machine-Shop Work ° A.1.D. approved 
ENGINEERS AND CONTRACTORS 


Byron Works ° Blackhorse Lane - London, E.I7 
411-3 Grams : Bopeep, Walt, London 








WORK 








AERONAUTICAL ENGINEERS AND AGENTS 


K. DUNDAS, ‘Ltd.—Aeroplanes, engines, aero- 
nautical equipment and accessories; agents, at 
home and abroad, for the Aircraft and Allied Indus- 
tries; branches and agents throughout the world.— 
Head Office: Airport, Portsmouth 74874. (0215 


AIR CHARTER 
IR charter and taxi. 


Fy ONTING AIR TRAVEL for door-to-door service, 
inland or overseas; basic rates below refer to 
hire of ‘aircraft, irrespective of numbers of passengers 
carried: Proctor (3 passengers), 1/6 per mile; Rapide 
(5 passengers); 2/6 ‘per mile. 

UNTING AIR TRAVEL, Ltd., Head Office, 29, 

Olid Bond St., London, W.1. Tel. Regent 5211. 
Cables, Aircharta Piccy. [0256 


BENNETT for air taxi service, 1/- per mile, 
return trip chargeable-—Southampton Airport. 
Tel. Eastleigh 87697. [6940 


N ARSHALLS’ FLYING SCHOOL, Ltd., Cambridge, 

for comfortable .air travel; taxi and charter air- 
craft from 3-8 seats; write or telephone for further 
details.—Marshalls’ Flying School, Ltd.; The Airport, 
Cambridge. Tel 56291. [0246 


‘ AIRCRAFT SERVICING 
Frieto AIRCRAFT SERVICE, 


CPROvpDon, Hanworth, Luton, Nottingham. 
NEV and used aircraft. 


- of A. overhauls, repairs, modifications and con- 

_ versions, maintenance and _ service “contracts, 
engine repair and replacement service, tool and com- 
ponené manufacture. 
FreLp CONSOLIDATED AIRCRAFT SERVICES, 

Ltd. (A.R.B. approval No. Al 1074/38)! Head 
office: Great Woodccte House, Woodcote Drive, 
P wiley, Surrey. Tel. Wallington 7001, Telegrams 
and Cables: Fieldair, Purley. [0252 


OLLASON . for ‘repairs, overhauls and servicing 
(approved by A.R.B.). 
OLLASON for C. of A.s; -ex-R.A.F. aircraft. a 
speciality. 
FROLLASON for everything aeronautical. 


OLLASON for spares,; including Rapide, Moth 
Minor, Auster. Cirrus engines. 

W: A. ROLLASON; Southampton = Airport. Tel. 

Eastleigh 87236-7. °, cE [6994 


ARSHALLS FLYING SCHOOL,. Ltd., offer. full 
facilities-for servicing repairs and. C. of A. over- 
hauls for civil aircraft.—The Airport, Cambridge. Tel. 
56291. [0247 


IRWORK, Ltd., can undertake. immediate C. of 
A. overhaul for all types of aircraft; Airwork, 
Ltd.,, have up-to-date branches throughout the 
United Kingdom available’ for this work; quotations 
given.—Airwork, Ltd.,' Westbrook House, 134, Bath 
Rd., Hounslow, Middx. [6743 


T: McDONALD. & Sons, “aeronautical engineers, 
Leven, Fife, can place at your service full facili- 
ties for the servicing, repairing’ and C. of A. over- 
hauls, large or small wood or metal aircraft; engine 
overhauls a speciality, estimates free.—Sole Scottish 
agents for Percival Aircraft. ‘Tel. Leven 444. [6859 


" AIRCRAFT TRANSPORT 


EP TRANSPORT, Ltd., leading transport pack- 

4 ing, shipping and salvage cpntractors to Air 
Ministry, M.A,P.. and Aircraft anufacturers and 
Operators. Air Freight specialists.—Sunlight Wharf, 
Upper Thames St., E.C.4, Central 5050 (18 lines). 





MIDGET GRINDER & POLISHER 


gy) - An inexpensive tool 










SEND FOR LEAFLET 110 


RUNBAKEN MANCHESTER +] 





CAR HIRE SERVICE : 
JroRces perronnel on leave from abroad requiring 
cars should apply at  Wilson’s (Brixton), Ltd., 
Trinity Gardens, London, 8.W.9. Brixton 4011. [0228 


CARS WANTED 
C= bought for cash, any condition.—Wilson’s, 
Coachworks, 16, Trinity Gdns., 8.W.9. Brixton 4011. 


CONSULTANTS 

ONSULTANT scientist specialises in unusual pro- 
blems.—Engq. invited, trade or private.—Bax 5752. 
ERONAUTICAL consultant, experienced in nego- 
tiations both technical and sales, travelling to 
Canada, U.S. and Mexico early June, will undertake 
commissions for interested firms.—Box 7750, -c/o 
Flight. {6890 
S: J. NOEL-BROWN & Co., the Industrial Manage- 
ment Consultants, and their Associates are now 

in ~g position to consider forward .contracts and 
assignments, home or overseas, in regard to produc- 
tion and material control and time and motion study; 
general investigation and contractual services are 
available at short notice.—Gt. Peter House, 2, Lord 


North St., Westminster, 8.W.1. ‘Tel. Abbey 2126 (5 
lines). Grms. Gayfere Sowest, London. [0210 
FINANCIAL 


EWLY formed. glider manufacturing company offer 
4 non active directorship for investment of £2,500- 
£3,000.—Box 8019, c/o Flight. {6968 


HOTELS AND ACCOMMODATION 
OYAL OAK HOTEL, Keswick-on-Derwentwater. 
heart of English Lake District; offers restful 
holiday to Air Force personnel; first-class accommo- 
dation at reasonable charges. (0814 


MACHINERY FOR SALE 
Ladd Heenan & Froude type D.P.X.5 dynamometers, 
speed range 1,600 to 3,500 at 700hp, complete 
end in good order; £250 each.—Mathew Bros., Matbro 
Works, Sandy Lane North, Wallington. Tel. Walling- 
ton 4050. ¢ [6866 


TUITION 
V 7ILTSHIRE FLYING CLUB, Salisbury. 


Nee re-opened, instruction £3 per hour.—Please 
write for booklet, High Post Aerodrome, Salis- 
bury; or Tel. Middle Woodford 57. {0253 
OLLEGE OF AKRUNAUTICAL ENGINEERING 
(of Chelsea), College House, Princes Way, Wim 
bledon Park, 8.W.19 (Put. 4197).—Practical training 
for civil aviation, Sy'labus from Bursar. 
IRELESS telegraphy.—Postal courses of instruc- 
tion for P.M.G.; certificates for Merchant Navy, 
and Air Ministry for Civil Aircraft.—Apply British 
School of Telegraphy, Ltd., 179, Clapham Rd., Lon- 
don, 8S.W.9. (Brixton 3847.) Estab. 36 years. [0218 
FLYING tuition on Tiger Moth aircraft available 
now; aerodrome only 2 miles from the town, 
with full restaurant and club facilities; qualify for 
vour Pilot’s A, B and/or Instructor's Licence at Mar- 
shall’s Flying School, Ltd., The Airport, pe 
; 0244 


Tel. 56291 
WANTED 
ANTED, large quantity Perspex sheets, %, '%4 
thick, 4m sq.: oficuts suitable.—56, . Braeside 
Rd., Bitterne, Scuthampton * [6954 





FOR PROTECTING UNION JOINTS ETC, 

“ and textile or canvas 
articles of any shape, for all purposes 
FUTURIST SOFT FURNISHING COMPANY 
Rookwood Works, Sandown Park, Liverpool, 15. 

A.I.D. Approved No. 3599/42. 














TELEPHONE 








MISCELLANEOUS 
35™™ developing, 3/6; 4%4x3%, 6d.; pc, od: 
cameras bought.—251, Liverpool Rd., Nj.’ 
RP ONcM ASE: permanent London address; letters 
redirected; 5/- p.a.—Write BM/MONO88, W.C.1, 
.A.F. officers’ uniforms purchased; new and re. 
conditioned kit for sale.—Fishers, 88, Welling. 
ton St., Woolwich. Tel. Woolwich 1055. (6196 
OMPLETE R.A.F. outfits, for newly-commissioned 
officers, in. stock or to measure; write for price 
list.—Fishers, 88, Wellington St., Woolwich. [6978 
YRES.—Sound second-hand tyres, 16s, 20s, 30x5, 
30x6, 34x7, etc—Willow Bank Motors, Sipson 
Corner, Bath Rd., West Drayton, Middx. Tel. Wes 
Drayton 2949. 
Eoctes Road’ Nymph, 15{t 6in long, double panelled 
lantern roof,; one double, two-single beds, gas 
d@doking and lighting, sink, wardrobe, two rooms 
F.0.C. Caravan Centre, 206, Cricklewood Broadway. 
N.W.2. Gladstone 2234. . : [0207 
ERO models, white-metal castings, superfine finish 
packed with detail; w/spans,- 6in.-12'sin., popu: 
larity proves them ‘* Meteors” ahead of the resi; 
also .attractive ashtrays, stems, etc., for mounting, 
great ornamental and souvenir value; lists; send 
s.a.e.—'' Kenmore’s,” 280, Nth. Circular Rd., London, 
N.W.10. [6970 
IRCRAFT ‘souvenirs, solid brass -scale castings, 
‘British-U.S.A. types, including Meteor, Vampire, 
ete., unfinished for filing and polishing, stands, acces. 
sories, finished models, chromium plated, mounted on 
display stands complete for Pg or ggg and gifts 
(export enquiries invited); 244d, stamp. ior lists.—Gibb, 
153, Oxford St., Glasgow, C.5. , [6817 


OFS free of coupons.—Surplus from public 
utility company and reconditioned as new; suit 
consists of heavy black oilskin % length coat, shoul- 
ders interlined, button to neck, wifl storm collar, 
also heavy ‘black oilskin trousers, guaranteed abso- 
lutely waterproof; price 35/- per suit, postage 1/- 
extra; sou’-wester to match, 3/- extra; all sizes order. 
able; state chest and waist measurement when order- 
ing, limited supplies; castt back if dissatisfied.—Willson 
Brothers (Dept. 14), Epsom, Surrey. 


: CARAVAN sensation? Sorry, no sensation. 
Only ex-editor caravan paper who has lived in 
van 9 years, offering 30 vans-at just a bit (occasion- 
ally a lot} less; even the lovely new Eccles with no 
delivery charges from Birmingham; and no charge 
for the extra gas cylinder on gas equipped vans; 
and only £15 for equipping my “oil” vans with 
gas (1 still make a fair profit thank you!); high 
spots: 16ft., dbl. pan., unused prop. 4-berth, £275; 
and the famous Car Trailer again (1946, just out), 
£295; vans for the deepest pockets, too; easy terms.— 
A. §. Jenkinson, opposite ‘The Dumb Bell,” Bath 
Rd., Taplow. Tel.: Maidenhead 2610. Taplow 
G.W.R. Station (Paddington) 4 minutes straight 
walk. Maidenhead 14 mile. (We're still at Boving- 
don, too. Tel.: Bovingdon 3261.) [6950 


PACKING AND SHIPPING 
R & J. PARK, Ltd., 143-9, Fenchurch St., E.C.2. 
Tel, Mansion House 3083. Official packers and 
shippers to the aircraft industry. {0012 


PERSONAL 
A SMOKE divinely soothes the nerves; 
Yom Long indeed this cbject serves! (6026 


TIME RECORDERS 
IME __ recorders.—Service_ rental. Tel. Vigilant 
4731.—Time Recorder Supply and Maintenance 
Co.. 28. Mayfield Rd., Sutton, Surrey. | _ [0196 
eo beested time checking and job costing time re 
K corders (all- makes) for quick cash sale; excep- 
tional condition.—Box 7020, c/o Flight. [0040 


SPRINGS /, Ri 


Contractors to His Majesty's 
Government, the Admiralty, 





War Office, Air Ministry and 
Ministry of Supply. 















BUSH HOUSE, ALDWYCH. LONDON.WC2 


Temple Bar 6828 
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~pristot” WAYFARERD 


specially adapted to carry 


36 passengers ...soon to 
operate with the 


Channel Islands Airways Ltd. 
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